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PREFACE. 



This book is written as a text-book for students and 
as a ready-reference book for general practitioners. A 
studied effort has been made to reduce its size by elim- 
inating all that is not of practical value. Special stress is 
laid upon early diagnosis, and, instead of giving in detail 
every method of treatment that has ever been employed, 
only such methods are given as in the writer's experience 
have yielded the best results. The simplest kinds of 
apparatus, such as can most readily be applied by the 
general practitioner, arc recommended. The book is 
written by a general surgeon who has taught orthopedic 
surgery for the past decade, and who believes that the 
orthopedic surgeon should know when and how to operate. 
The writer has endeavored to point out that desirable 
middle ground between the surgeon who operates too fre- 
quently and the orthopedist who seldom operates, believing 
that in this branch of surgery, as in everything else, the 
best is not to be found in the extremes. The writer bases 
his opinions upon his personal experience, but has referred 
freely to the writings of modern authors, especially to 
those of his associates in the American Ortho[3edic Asso- 
ciation. 

The author wishes to acknowledge his obligation to his 
colleagues, A. J. Gillette, George A. Mendricks, and W. A. 
Jones, for their kind assistance in procuring illustrations. 

tS02 DaYT(»N BUII.DINC, 

Minneapolis, Minn. 
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ORTHOPEDIC SURGERY. 



CHAPTER I. 
INTRODUCTORY. 

Orthopedic surgery comprises the prevention and cor- 
rection of deformity. Its scope is not very clearly defined, 
nor is it desirable that it should be, because it is so essen- 
tially a part of general surgery that efforts to establish a 
dividing line between them are likely to jeopardize the best 
interests of both patient and surgeon. Since orthopedic 
surgery treats of the prevention and cure of deformity, it 
is rational to conclude that the orthopedic surgeon should 
treat every deformity and every disease that causes deform- 
ity. Many arbitrary lines have been drawn limiting the 
scope of this subject, but from year to year, as we learn to 
properly combine mechanical and operative treatment, it is 
bound to gradually expand, for it is certainly a long way 
from its proper limit yet. 

It would be very desirable, from a scientific standpoint, 
to make a classification based upon pathology, but, for 
many obvious reasons, this is not practical. The subjects 
to be con.sidered are comparatively few, and can be satis- 
factorily handled without formal classification. 

It is only within the past few years that this has kept 
pace with other branches of surgery. Formerly it was 
looked upon as an uninviting and comparatively unimport- 
ant part of surgery ; uninviting because, as formerly prac- 
tised, the results were anything but satisfactory. The 

» i; 



1 8 ORTHOPEDIC SURGERY. 

surgeon had not learned to drain joints, to do excisions and 
arthrectomies. He based his opinions upon false path- 
ology, and was prone to turn the patient over to the physi- 
cian, who in his turn lost sight of the diseased bone or 
joint, and many times of his patient, in trying to overcome 
what he was pleased to call scrofula and a strumous dia- 
thesis. An early diagnosis was not made, and bone- and 
joint-diseases were set down, owing to their late discovery, 
as local manifestations of a constitutional disease, for which 
very little could be done. If the medical man thought 
the patient might possibly be benefited by the application 
of an apparatus, he considered it beneath his dignity to 
apply it, and turned the helpless patient over to the tender 
mercies of an ignorant mechanic. The result was that 
much of the mechanical treatment of disease and deformity 
was placed in the hands of mechanics and irregular prac- 
titioners. 

The present rapid advancement in orthopedy in this 
country is due largely to the earnest work of a very few 
American surgeons. When the writer graduated in 1873, 
his alma viatcr, Bcllcvue, was the only institution in the 
world that had a special chair of orthopedic surgery. At 
the present time many of our best colleges have established 
this chair, and we predict that the day is not far distant 
when no medical faculty will be considered complete with- 
out one, and when this branch of surgery will be as deserv- 
ing and as well recognized as ophthalmology is at the 
present time. In answer to a letter of inquiry. Dr. Lewis 
A. Sayre, under date of May 10, 1889, wrote as follows: 
** You are perfectly correct in your statement of the condi- 
tion of the college in 1873. . . . Bellevue Hospital Medi- 
cal College can claim to be the pioneer in this depart- 
ment, as she was the first to establish a special chair for 
orthopedic surgery, and I had the distinguished honor of 
being called to fill it." 

We have now, in the United States, active orthopedic 
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societies, orthopedic sections of State societies, and the 
American Orthopedic Association, which is a part of the 
Congress of American Physicians and Surgeons. 

In this esthetic age all are willing to acknowledge the 
importance of this branch of surgery. The good accom- 
plished by the orthopedist is not confined to the relief of 
deformity, for he can relieve pain, prevent deformity, and 
save life and limb. 

Americans are justly famous for their inventive genius 
and mechanical ingenuity, and it has been by these means 
that they have taken the lead in orthopedic surgery and 
brought it up to its present high standard. American 
orthopedic surgeons have invented many mechanical appli- 
ances for the treatment of orthopedic cases, and the secret 
of their success is that they apply the apparatus themselves, 
and do not send the patient to a manufacturer of or dealer 
in instruments, who knows nothing of disease. It would be 
just as proper for the physician, after having made the 
diagnosis, to send his patient to the druggist for treatment, 
as for the orthopedist to send his patient to the instrument- 
maker. It is a too common practice of the general prac- 
titioner of the present day to send orthopedic cases to 
the instrument-shops for treatment. This is altogether 
wrong, for the average dealer knows absolutely nothing 
about applying an apparatus. My instrument-maker fre- 
quently complains to me that physicians ask him to go 
and visit patients. He very properly says that that is not 
his business ; that he is a manufacturer of mechanical 
appliances, and that he expects the doctor to give him 
measurements and explicit directions for each and every 
case, just as he would write a prescription for the druggist. 
The doctors have not been to blame for falling into this 
error in the past, for they have not had opportunities to 
learn to treat these cases properly themselves, and they 
have had no specialists to send them to. 

At the present time, however, every man who assumes 
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the responsibility of treating an orthopedic case is in duty 
bound to acquire the requisite knowledge and skill, for 
facilities are ample. Those who have neither time nor 
inclination to treat these cases are no longer excusable for 
sending them to the instrument-dealer, for worthy pro- 
fessional brethren are to be found who have given them- 
selves special training in this branch, and who are willing 
and anxious to assume the responsibility. 

The average instrument-dealer is just as ready to assume 
knowledge he does not possess, and to prescribe, as the 
average druggist is. There are, however, many worthy ex- 
ceptions, and they are the ones who get the patronage of 
orthopedic surgeons. 

The fact that mechanical appliances are so often neces- 
sary in orthopedics is one thing that has retarded the 
progress of this branch of surgen*. It requires much time 
and patience to become skilful in their use, and the busy 
general practitioner finds it much easier to shift the respon- 
sibility upon some one else ; and it is perfectly proper that 
he should, if the one to whom he sends the patient is 
better fitted than himself But he is violating the trust 
imposed in him when he sends the patient to some one 
who knows nothing of surger\'. Orthojx^dic appliances are 
quite expensive and often hard to get, but they are abso- 
lutely indispensable in many cases. An orthopedist's suc- 
cess often depends upon his ability to improvise an appli- 
ance that will meet the indications in a given case. 

After it was found what could be accomplished by the 
scientific use of apparatus in orthopedics, the profession 
over the whole world became interested in the pathology of 
this much-neglected branch, and the consequences are that 
more advancement has been made within the past few years 
than in all time before, and that such unscientific terms as 
scrofula, white swelling, and hip-disease are rapidly becom- 
ing obsolete. 

With our increase of pathologic knowledge came closer 
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and more exact clinical observation and earlier and more 
accurate diagnosis. It naturally follows that our prognosis 
is better. 

Diseases of bones and joints make up the greater part 
of an orthopedic surgeon's work. Our knowledge of the 
patholog)' of these affections has increased very rapidly of 
late. We are able to demonstrate, in a majority of cases 
of what was formerly known as strumous or scrofulous 
disease of bones and joints, that the trouble is a tubercular 
inflammation. 

It is only within the past decade that even an orthopedist 
has been able to give a satisfactory answer to the question, 
What is white swelling of the knee ? The great drawback 
has been, and is yet, that either no diagnosis or a wrong 
one is made. At the present time, in the majority of these 
cases, deformity has already taken place before they come 
under the orthopedist's care, thus depriving hmi of his 
greatest pleasure — viz., the prevention of deformity. 

The younger members of the profession have the advan- 
tage over the older ones in having special teachers in this 
branch, and in learning from the lectures of experienced 
specialists practical points in early diagnosis and pathology 
that cannot be found in works on surgery. 

Orthopedists have been in the past very prone to run in 
ruts, and have made very slow progress. They have fre- 
quently degenerated into mere mechanics, and have deprived 
themselves of the right to be called surgeons. While the 
writer believes that the orthopedist should be eminently 
conservative, he does not believe that conservatism consists 
in refusing to operate. The greatest obstacle to the rapid 
advancement of orthopedic surgery to-day is the tendency 
of the general surgeon to operate upon every orthopedic 
case that comes in his way, while the orthopedist too often 
refuses to operate, applying an apparatus to every case. 
Between the man who operates upon everything and the 
man who operates upon nothing the poor cripple is often 
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badly treated, and orthopedic surgery is brought into bad 
repute. To my mind, the ideal orthopedic surgeon is he 
who exercises the greatest judgment in drawing the line 
betwee?i the cases that require operation and those that do 
not ; w/io is equally skilful, on the one hand, in applying the 
kntfe, and, on the other, in applying the proper apparatus^ 
a fid who is without prejudice in either direction. 

The term ** orthopedia *' is derived from two Greek words, 
meaning "straight** and" child." Its original scope was 
very narrow, being restricted, as the name implies, to the 
straightening of crooked children. At that time ortho- 
pedia and surgery had very little in common, since the 
orthopedist did ver>' little operating. 

Orthopedia as a distinct branch of surgery may be said 
to have had its origin with subcutaneous tenotomy, first 
practised by Stromeyer, of Hanover, in 1831. The name 
was coined by Andr^- in 1741, but very little had been 
accomplished before Stromeyer' s time. Stromeyer' s idea 
was that, by excluding the air from the wound, suppuration 
and its attendant dangers could be avoided. He also taught 
that no attempt should be made to overcome the deformity 
until after the healing of the tenotomy wound, fearing that 
any such attempt would cause suppuration. This, like 
every other important operation, was at one time greatly 
abused, and bid fair to do more harm than good ; but, for- 
tunately, reaction set in before it was too late. Tenotomy 
naturally led to osteotomy, myotomy, and other subcutane- 
ous surgery, which were forerunners of antiseptic surgery. 

The most ancient writers upon orthopedia were Hip- 
pocrates, Galen, and Celsus. F.ver>' nation has contributed 
its share toward the development of this branch of surgery. 
Among the French the names of Bouvier, Bonnet, Delpech, 
Guerin, and Malgaigne are prominent. 

In Germany, Dieffenbach, Heine, and Langenbeck take 
the lead. 

In 1839, Valentine Mott, New York's greatest surgeon. 
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thought SO well of the French school of orthopedy that 
he went to Paris, where he spent three years with Guerin 
to learn his methods. 

In England, Adams, Brodhurst, Little, and Thomas 
were active workers in this department. Little, who but 
recently died, was himself afflicted with club-foot, and on 
this account became especially interested. His influence 
resulted in establishing the Royal Orthopedic Hospital. 
He was the first to perform subcutaneous tenotomy in 
England, in 1837. 

Tenotomy was first performed in America in 1834, by 
David L. Rogers, of New York. The first important writ- 
ing upon this subject in America was done by Henry J. 
Bigelow, of Boston, who won the Boylston prize in 1844 
with an essay in answer to the query : "In what cases and 
to what extent is the division of muscles and tendons or 
other parts proper for the relief of deformity or lameness ? '* 

In addition to those already mentioned, the names of 
Buckminster Brown, Buck, Dctmold, Davis, Sayre,and Tay- 
lor stand out in bold relief. At the time when these men 
began their active work in this direction, American surgeons 
were opposed to specialties in general, and were disposed 
to look upon orthopedia as belonging to mechanics rather 
than surgeons. Thanks to the above-mentioned men and 
to a younger generation of earnest and enthusiastic workers, 
this branch of surgery will now compare favorably with any 
other. Had it not been for the efforts of these men in 
rescuing orthopedy from the mechanics, it might not have 
been in position to keep up as it has with the advances in 
all branches of surgery, following the principles first laid 
down by the renowned Lister. 

With all our advancement we must admit that orthopedic 
surgery is far from perfect. The well-known tendency of 
our beloved profession to go to extremes is more marked 
in this than in any other department. The importance of 
early diagnosis cannot be too strongly impressed upon the 
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medical profession, for those who are interested in this work 
know that this is a weak point with the rank and file of the 
profession. When an early diagnosis is made in a joint- 
inflammation, we can be truly conser\-ative and prevent 
suflering and deformitj'^ in many cases. 

Diagnosis. — ^The diagnosis of deformities requires, as a 
rule, inspection only, but beginning joint-diseases require 
careful study. Ever\* child who limps or complains of per- 
sistent pain should be carefully examined for a beginning 
joint- or spine-inflammation. The one symptom common 
to all these troubles upon which the greatest reliance can 
be placed is limitation of motion, such as can be elicited by 
gentle manipulation. It will not do to administer an anes- 
thetic to make this examination, because this would allay 
the muscular spasm, and the slight resistance to moticn 
would disapp>ear. It is verv' imf)ortant to be familiar with 
the normal appearance of ever}- f)art of the body. The 
surgeon should studv the outlines of the bodv as carefullv 
as an artist does, and be able to detect the slightest dexna- 
tion from the normal. In examining a suspected joint, its 
fe21ow should always be exposed for comparison. In chil- 
dren the clothing should all be removed for an examination, 
and it is often necessar\* to follow the same rule with adults. 

The attitude when sitting and standing should be ob- 
served. It is ver\- important to study the gait of the 
patient. Veterinarians become ver\- exf>ert in locating the 
seat of lameness or disease by studying a horse's gait, and 
we should employ the same method in children who are 
too young to tell us just where the trouble is. It is quite 
im{X>rtant to study the gait of an adult, because objective 
s\Tnptoms are always much more \aluable than subjective 
ones. Subjective symptoms are often ver>' misleading, for 
the patient almost always has a theor\- of his own as to the 
cause of his trouble, and is ver\- liable to unwittingly warp 
the facts to fit his theor\*. 

Much valuable information can be gained by intelligent 



INTR OD UCTOR Y. 25 

use of the tape-measure. One of the earliest symptoms of 
an ostitis is muscular atrophy, and it may be detected by 
measurement before it is perceptible to the unaided eye. It 
should be borne in mind that the right side of the body in 
right-handed persons is usually a little larger than the left. 
There is also, not infrequently, a diflerence between the 
length of the limbs when no disease is present. This 
difference is sometimes so marked as to cause a decided 
tilting of the pelvis and curvature of the spine. 

Progptiosis. — The prognosis in orthopedic surgery is 
generally believed to be bad ; but this a mistaken idea, 
based upon experience with older methods and neglected 
cases. Without treatment, deformities and deformity-produc- 
ing diseases have a decided tendency to grow progressively 
worse, but with modern treatment the results will be 
satisfactory to both patient and surgeon. The writer 
knows of no deformity in which it is safe to promise the 
parents that the child will ** grow out of it." Orthopedists 
are no more capable of performing miracles than other men, 
and cannot be expected to perfectly restore the function of 
a joint which has been allowed to go on to destruction, 
instead of being properly treateti, but when they are given 
these cases early their results are truly marvelous, consider- 
ing the nature of the disease they have to contend with. 

Prophylaxis. — Next in importance to diagnosis in this 
or any other department is prophyla.xis. Children should 
be encouraged in athletic sports, such as swimming and 
ball-playing. The ancient Greeks, probably the most per- 
fectly developed race physically, owed their supremacy to 
athletics and temperance. A very important part of a sur- 
geon's duty when treating a joint-inflammation is to pre- 
vent, if possible, a deformity. The same is true of cases of 
poliomyelitis, or paralysis from any cause. In short, in 
every disease known to be followed by deformity, the sur- 
geon is neglecting his duty when he fails to resort to proper 
prophylactic measures. 
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Therapeutics. — The therapeutics of orthopedic surgery 
comprise medicinal, mechanical, and operative measures. 

There is no specific medication in this department, except 
when we meet with a deformity or joint-lesion due to 
syphilis. Pain is a very common symptom in these cases, 
but, owing to the fact that we are dealing with chronic 
cases, opiates are contra-indicated ; they should be rarely, if 
ever, resorted to, for fear the patient may acquire the opium- 
habit. It is very wrong to give opiates for a long time to 
children and then deprive them of them, because the older 
patients tell us that under these circumstances the suffering 
caused by the want of the drug is greater than that caused 
by the disease. Tonics and aids to digestion are the medicines 
mostly called for. They are often very valuable aids to our 
other treatment, but since we have learned that joint-inflam- 
mations are local, and not constitutional, we do not expect 
to bring about a cure by medicines. Cod-liver oil has had, 
and still has, with many, a great reputation in chronic in- 
flammations, but it is a food rather than a medicine, and, 
in the writer's experience, does not compare favorably with 
good, rich milk. It is very disagreeable to most patients, 
and is liable to disturb the stomach and destroy the 
appetite. 

Mechanical Appliances. — Proper skill in the application 
of mechanical appliances for the relief of deformity can be 
acquired only by careful study and long experience. For 
this reason plaster-of- Paris often yields better results than 
the most cunningly-devised apparatus. 

Braces should be light, strong, and well-fitting, for, at 
best, they are more or less a burden, and when ill-fitting 
may be as great a source of suffering as the disease for 
which they are applied. An appliance should never be a 
source of pain, but, on the contrary, should relieve pain as 
well as deformity. 

Aluminum, on account of its lightness, may at some time 
be of great value to orthopedists, but at present its expense 
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is too great to allow of its coming into general use. An- 
nealed steel is the material most commonly used for making 
orthopedic appliances. It can be bent so as to fit properly, 
and is strong enough to give needed support without being 
very heavy. It must be carefully padded wherever it comes 
in contact with the skin. Soft leather, felt, or pads filled 
with ground cork are the materials most used for padding. 
Appliances of felt, leather, wood, and paper can often be 
used to advantage. 

It is very important to bear in mind that the brace must 
be made to fit the patient, and not the patient to fit the 
brace. The orthopedist depends upon mechanical appli- 
ances to do his best work. By their proper use he can 
often relieve pain, prevent defomiity, and cure disease. 
When applied early enough, they will in the majority of 
cases prevent the necessity for ojx^rative treatment. A 
brace should never be looked upon as a substitute for an 
operation, when an operation is clearly indicated. In ortho- 
pedic surgery an operation usually requires mechanical 
treatment to complete the cure. Many failures are due to 
the neglect of proper mechanical treatment after an opera- 
tion. The mechanical and operative treatments of ortho- 
pedic cases should never be considered as rivals, but as aids 
to each other. It is only by the proper combination of the 
two that the best results can be obtained. 

Operative Treatment. — There are but few operations 
coming under the head of orthopedic surgery. Some of 
them are often preliminary to proper mechanical treatment, 
while others — for example, opening of abscesses and ex- 
cisions — are indicated later, when mechanical treatment has 
failed. 

It is very unfortunate to speak of mechanical treatment 
as conservative, in the sense that it is opposed to ojx^rative 
treatment, or that operations are not conservative. Mechan- 
ical treatment has been greatly abused in the name of con- 
servatism. True conservatism requires that an operation be 
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performed when it will best meet the requirements and sa\ e 
the patient time and suffering. 

Plaster-of-Paris. — There is no one agent of greater value 
to the orthopedic surgeon than plaster-of-Paris, for in his 
skilful hands it can be satisfactorily used in most cases 
coming under his care. One often hears it spoken of in a 
disparaging manner, but only by those unskilled in its use. 
On account of its cheapness and ready adaptability to such 
a great variety of cases, it is of untold value in charity 
work, and is not to be despised in the treatment of the 
deformed and suffering among the better classes. 

None but the very best dental plaster should be used. 
There is a decided difference in different specimens of the 
dental plaster. When rubbed between the fingers it should 
have no grit, but should feel like flour. Good plaster, 
properly prepared, will set so quickly that the surgeon's 
hands need never be tired from holding the member in the 
proper position, and the cast need be no heavier than so 
much pasteboard. 

The ordinary commercial plaster is utterly unfit for use, 
because it will not set within a reasonable time and is heavy 
and unmanageable. 

It is rarely that satisfactory plaster bandages can be 
bought, because, as a rule, they are made of inferior ma- 
terial, are too tightly wound, and even when properly 
made do not keep well. Bandages should be freshly pre- 
pared and kept in a dry place, preferably in a tin box with 
a tight-fitting cover. Cheese-cloth should never be used 
in preparing plaster bandages, because it makes too heavy 
a bandage, and one that will not set quickly on account 
of the large amount of moisture held in the cloth. The 
coarser crinoline, used by dressmakers and kept in every 
dry-goods store, is the best material for this purpose. The 
sizing must be removed from the crinoline by washing it 
in cold water, for while it is much easier to handle with the 
sizing in, it will so interfere with the setting of the plaster 
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that it is not fit for orthopedic work. A very nice, smooth 
bandage can be made without removing the sizing, and 
will do very well for fractures or anything that does not 
demand a quick-setting bandage. When the crinoline is 
thoroughly wet in cold water and wrung out, and then wet 
in a fresh supply of cold water and again wrung out, it 
will retain just enough of the sizing to make it easy to 
handle, and not enough to interfere with quick setting. 
Prolonged soaking in cold water, or washing in warm 
water, removes all the sizing, and makes the materiatl so 
soft that it is difficult to got the plaster into it. For ordi- 
nary use the bandages should be six yards long and two 
and one-half inches wide ; for plaster-jackets, four to six 
inches, and for club-feet, one and one-half inches wide. 
One can best get the plaster into the crinoline by spreading 
the latter on a table and throwing a quantity of plaster over 
it, after which the surplus plaster is rubbed off with the 
hand. The bandage is rolled up carefully, as the surplus is 
rubbed off, just tight enough to make a solid roll, but not 
so tight that the water cannot readily get into every part of 
it. Bandages may be kept some length of time when 
wrapped in paraffin paper and scaled up. Quite a quantity 
of water should be used to wet the bandage ; if only a small 
basin of water is used, it will not be sufficient to cover the 
bandage, and it will soon become so impregnated with 
plaster from the outer layers of the bandage that it will 
fail to reach the deeper layers. The water should be 
neither hot nor cold, but just comfortably warm. 

When a number of bandages are to be used, they 
should not all be put into the water at once, but should 
be stood on end in the water, one at a time, the second 
one being put in just as the first one is taken out. 
The first bandage should not be put into the water until 
everything is ready for its application. When good plaster- 
of-Paris is used, it is not necessary' to use salt in the water. 
The lightest, best-fitting, and most comfortable cast is one 
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applied directly to the skin, without any dry bandage under- 
neath ; but when the part is hairy it must be shaved, or a 
dry roller applied underneath the plaster. 

The writer has tried almost every kind of plaster-cutter 
ever manufactured, and has found them all unsatisfactory. 
Figure i shows a good variety of plaster-knife, the handle 
being so shaped that it can be used as a lever to pry the 
cast open. An ordinary pocket-knife is a very good instru- 
ment for this purpose. A wet sponge or towel should be 
used to dampen the cast along the line where it is to be cut. 
If a scratch be made first with the knife, the water will 




Fig. I. — Esmarch's knife and wedge. 

penetrate more readily, and in this way the cast can be 
made so soft in a few seconds that it will cut like putty. 
Dilute acid, vinegar, and bichlorid solution have all been 
used to soften the cast, but they are no better than water. 
When the cast is properly softened, the knife can be entered 
at the upper end and passed to the lower end, cutting 
through the whole thickness at once. When a cast is diffi- 
cult to remove, either poor plaster or too much plaster has 
been used. The most common mistake in using plaster is 
made in using too much. A cast extending from the ankle 
to the body on an adult patient does not necessarily weigh 
over a pound. 
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CHAPTER II. 
DEFORMITIES OF THE SPINE AND THORAX. 

In the infant the spinal column is practically straight, but 
as the child begins to assume the upright position four physi- 
ologic curves are formed — the cervical, dorsal, lumbar, and 
lateral. In the cervical and lumbar regions these normal 
curvatures have their convexities looking forward, and in 
the dorsal region the convexity looks backward. The 
lateral curve is usually not very pronounced, but occupies 
the whole length of the dorsal region with its convexity 
looking toward the right. 

The pathologic curvatures of the spine that come to the 
orthopedist are mostly an exaggeration of these normal 
curves. The normal curves arc a little more pronounced 
in the evening than in the morning, so that an adult is 
from 13 to 14 mm. shorter in the evening than in the 
morning. These normal curves arc frequently consider- 
ably exaggerated, because the individual is obliged, by his 
occupation, to assume certain positions for many hours each 
day. The vast majority of these cases are not considered 
pathologic because they are well understood to be due to 
the occupation, and because they give rise to no discomfort. 
The most common variety of this deformity is stoop-shoul- 
ders. Since these normal curves are so uniform in their 
position and extent, it is evident that they are a part of 
nature's plan to give each part of the body the shape best 
adapted to its uses. While they are not so marked as to 
interfere with the weight-carrying function of the spine, 
they are sufficient to add very materially to its flexibility. 
The flexibility and elasticity of the spine can be wonderfully 
increased by constant practice continued over a long series 
of years, as evidenced by acrobats. There is no evidence 
to prove that acrobats are subject to spinal curvatures or 
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diseases. On the contrary, the absence of spinal disease 
among them is proof of the value of physical culture. That 
they do not acquire pathologic or posture-curves is evi- 
dently due to the fact that they are constantly bending the 
spine in every direction. 

Anteroposterior curves with the convexity posteriorly 
are called kyphosis (hump-back). Anteroposterior curves 
with the convexity anteriorly are called lordosis (to bend). 
Lateral curves are called scoliosis (curved). 

Kyphosis. — Kyphosis may indicate either a harmless 
physiologic condition or a very grave pathologic condi- 
tion. It is ver)' important, therefore, to ascertain the cause 
in ever)' case. It may be due to Pott's disease, rickets, 
osteomalacia, rheumatoid arthritis, paralysis, old age, occu- 
pation, muscular weakness, or habit. 

Pott's disease is the gravest disease of which kyphosis is 
a symptom. The kyphosis of this disease is characterized 
by an unusually sharp angle and by being very rigid. 
These two points, together with the history- and other symp- 
toms of this disease, should be sufficient to establish the 
diagnosis. (For further information on this point see diag- 
nosis in the chapter on Pott's Disease.) 

Kyphosis due to rickets is most marked in the lower 
part of the spine, and is a long, even curve, rather than 
an angle, and will disappear wlien the patient lies prone. 
Enlarged epiphyses and curvatures of other bones will also 
be present. 

In osteomalacia the kyphosis will be accompanied by 
brittle bones and other characteristic symptoms. 

Rheumatoid arthritis occurs in elderly people, and affects 
the joints of the extremities as well. 

In kyphosis due to paralysis the weakened, helpless con- 
dition of the muscles will be so evident that no mistake 
need be made in diagnosis. 

The kyphosis of old age is familiar to all, and is due to 
muscular weakness and to change of shape in the inter- 
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vertebral disks. When the muscles begin to give way, 
the pressure is so increased upon the anterior margin of the 
disks that it causes absorption. 

Tailors, shoemakers, and persons who have to carry 
heavy burdens are liable to become stoop-shouldered. 

Treatment, — For the round shoulders due to occupa- 
tion, little or nothing can be accomplished without change 
of occupation. 

Round shoulders in young persons, due to habit or to 
muscular weakness, may be greatly benefited, and often 
cured, by treatment. 

Shoulder-braces or mechanical appliances are to be 
avoided in these cases, because they do more harm than 
good. Braces are very liable to be the source of great 
discomfort and will interfere with proper muscular develop- 
ment. The patient should have plenty of out-door exer- 
cise, and if generally weak should take tonics and aids to 
digestion. 

The bowels, if constipated, should be regulated by an 
A. S. & B. pill, or a dose of cascara at night. Electricity 
and massage are very valuable aids in the treatment of 
these cases. The patient should be instructed to suspend 
himself by his hands repeatedly, several times every day. 
He should use dumb-bells or Indian clubs. He should lie 
upon his back with a solid support under his shoulders, 
and his arms stretched above his head, and use light dumb- 
bells while in this position. There is no better exercise for 
these patients than bicycling, if they will sit upright. The 
writer is satisfied that round shoulders are often caused by 
the vicious habit of sleeping with too many or too large 
pillows under the head. Children should be taught to 
sleep with but one small pillow. When they use more 
than this, they are liable to grow round-shouldered and 
flat-chested. This plan of treatment, faithfully carried out, 
usually renders the prognosis good in young patients in 
whom the deformity is not yet fixed. 
3 
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Lordosis. — Lordosis is an exaggeration of the normal 
curves in the cervical and lumbar regions. In the cervical 
region it is rare and of comparatively little consequence. 
In the lumbar region it is quite common, and is usually 
compensatory to a kyphosis in the dorsal region, as in 
Pott's disease. This deformity may be caused by carrying 
a weight in front of the body. It is present to a greater 
or less degree during pregnancy and with large abdominal 
tumors. It may be present with paralysis, involving the 
muscles of the back. Tailors are sometimes afflicted with 
lordosis on account of the permanent contraction of the 
psoas muscles, from the position which they occupy while 
at work. Hip-joint disease and congenital dislocation of 
the hip are accompanied by lordosis. 

Deformities of the Thorax. — Deformities of the thorax 
may be congenital or acquired. The congenital variety 
usually consists in a projecting forward of the sternum and 
costal cartilages, constituting the so-called " pigeon breast." 
It has no pathologic significance, and has a tendency to 
disappear as the person grows older. Pigeon breast accom- 
panies Pott's disease in the upper dorsal region, and is in 
this case a permanent deformity which does not require 
treatment because it is compensatory. It also accompanies 
some cases of rickets. The thorax is sometimes very badly 
deformed in scoliosis, and will be mentioned under that 
head. 



CHAPTKR III, 

SCOLIOSES; LATERAL CURVATURE; ROTARY 
LATERAL CURVATURE. 

Scoliosis is a dcfnrmity of the spine characterized by a 
lateral dcviaticiii (Figs. 3 and 4). It is usually an ex- 
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iWc*; B.curvalutc of spine produced by tilling the pclvEi ; il[oi 

sggeration of the normal curves of the spine, and is the 
most common spinal deformity. 
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In the majority of cases, the most marked curve is 
toward the right, and is located in the upper dorsal region. 
There is usually a compensatoiy cuitc in the opposite 
direction in the lumbar region. 

Etiology. ^Scnlirjsis is vt-ry rarely congenital, the major- 





ity ot cases occurring between the ages of eight and 
fifteen years. It usually occurs in girls who arc growing 
tall very rapidly. Of 229 cases reported by Ketch, 189 
were in females and only 40 in boys. 

What ihe exact cause is, in the majority of cases of 
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scoliosis has nol been clearly demonstrated. A few cases 
are evidently due to a short or deformed limb, as, for ex- 
ample, following hip-joint disease ; others follow infantile 
or other paralyses affecting one lower extremity (Fig 5). 
Empyema is also an occasional cause (Fijj. 6). There 
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must, however, be some additional cause or weakness 
aside from the short or deformed limb or the empyema, 
because shortening and deformity of one limb or em- 
pyema are not often followed by scoliosis. Occupation 
seldom, if ever, causes this deformity, because it begins 
in children. The deformity is probably toward the right 
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in the niajoritj' of cases, because most people ate right- 
banded. 

Many theories ha\-e been advanced, but none proven. 
Some have bcUe\-ed that the deformity is caused b)' con- 




traction of the muscles on the concave side, but there is no 
evidence of muscular spasm or contraction. Others have 
claimed that paralysis of the muscles on the convex side is 
the cause, but these muscles respond to electric stimulus. 
The most rational thetjr)' is that the defonnity is simply an 
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exaggeration of the normal curves of the spine, caused by 
the superincumbent weight. Heredity seems to have no 
bearing. 

Pathologic AQstomy. — Scoliosis can only be spoken of 
as a deformity and not as a disease, because it has no 




pathology. There is no inflammation or change of any 
kind in the bony or soft parts. In extreme cases the bodies 
of the vertebra.' are changed in shape somewhat by the 
pressure {Fig.s. j and 8). The edges of the bodies next 
to the concavitj' of the deformity are made thinner by 
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absorption. The intercartilaginous disks become absorbed 
on one side by pressure. Occasionally, in severe cases, a 
mild pressure ostitis occurs, so that the bodies may be 
united by a deposit of new bone. The ribs are greatly dis- 
torted, being depressed on the concave side and forming 
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a prominence on the convex side. The muscles on the con- 
vex side are somewhat atrophied and fattily degenerated, on 
account of the prolonged overstretching to which they have 
been subjected. On the concave side they are somewhat 
contracted, and not so much changed as on the conve.^ side. 
The ligaments are contracted on the concave side and 
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Stretched on the convex. The Uings are compressed on the 
convex side, and the heart may be displaced toward the 
concavity. The stomach, liver, and intestines arc dis- 
placed. 

Symptoms. — There are very few symptoms aside from 




the deformity itself. As a rule, the deformity is first noticed 
by the mother or dressmaker. They will notice that one 
shoulder, usually the right, is unduly prominent, or that 
one hip, usually the left, seems to be much higher and 
larger than the other. 

For examination the patient should be stripped and 
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made to stand erect, with the back toward the examiner and 
the arms hanging loosely by the sides. (See Fig. 3.) In 
scoliosis the one shoulder will be unduly prominent, and 
the lower angle of the scapula will be tilted out from the 
body, making the so-called angel wing. On the side where 
the shoulder projects, the space between the elbow and the 
side will be found larger than the corresponding space on the 
other side. On the opposite side the arm may lie close to 
the body throughout its whole length, entirely obliterating 
the natural space between them. In a well -marked case 
the ribs not only project unduly to one side, but they project 
backward on the same side. The spinous processes can 
not be taken as an index to the amount of the deformity, 
because they may make almost a straight line when there is 
quite a well-marked lateral flexion, for as the spine bends 
laterally, the vertebrae rotate upon one another in such a 
manner as to throw the bodies toward the convexit>% leav- 
ing the spines at or near the median line. This rotation is 
the most serious part of the deformity'. 

If the patient now be made to face the examiner, the side 
corresponding to the convexity of the deformity will be 
found flattened, and the mammar>' gland atrophied. The 
other shoulder will be down and the hip prominent. 

Scoliosis does not cause a limp or a characteristic gait, 
except in very extreme cases. In beginning cases the 
spine is quite flexible, but in old or well-marked cases it 
becomes quite rigid. 

Occasionally, in extreme cases, pain is a symptom. It is 
neuralgic in character, and is caused by pressure upon the 
nerves at the spinal foramina. The ribs and the crest of 
the ilium may come in contact in such a manner as to 
cause pain. 

There are no characteristic complications, and the gen- 
eral health is not interfered with. 

Rickets may co-exist with scoliosis, but does not stand 
in the relation of either cause or effect. The pelvis is 
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not deformed except when rickets is present, and the cord 
does not suffer from pressure, no matter how severe the 
deformity. 

DiagDOSis. — Inspection is sufficient, as a rule, to estab- 
lish the diagnosis. Rachitic curves are anteroposterior 
and are accompanied by otlicr 
rachitic symptom.s. Curves 
due to Potfs disease are 
anteroposterior in the vast 
majority of cases. In the few 
cases of lateral curvature from 
Pott's disease, the peculiar 
gait, attitude, and pain will 
establish the diagnosis. Ma- 
lignant disease may cause a 
lateral curvature, but it will 
be accompanied by very se- 
vere pain and early paralysis, 
and the patient will be very 
ill. 

Prognosis. — The majority 
of cases of scoliosis are 
known only to the mother and 
the dressmaker, since they 
are slight and have very little, 
if any, tendency to increase. 
The progno.sis in those cases 
coming under the notice of 
the surgeon depends largely 
upon the stage in which it is '^''iJu™iTreBi"¥ei" M^yswee!""' 
found. If the deformity is 

in the early or forming stage, there is a good chance of 
preventing an increase, and some prospect of overcoming 
existing deformity. In the second or progressive stage, 
the chances of preventing an increase of deformity are not 
so good, and the chances of overcoming existing deformity 
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are almost nil. In the last or fixation stage nothing can 
be done, as a rule. 

Treatment. — The treatment of scoliosis is, on the whole, 
about the most unsatisfactory part of an orthopedist's 
work, because, as a rule, the deformity is well established 
before the patient is brought to him. The deformity is all 
the patient complains of, and it is very rarely indeed that 
one is safe in promising to relieve him of it. The natural 
tendency is to apply some variety of brace for the cure of 
this deformity, but after several years* experience the writer 
is prepared to state very emphatically that this kind of 
treatment is, in the vast majority of cases, worse than use- 
less. Any amount of pressure that could be expected to 
be of value can not be borne by the patient. Much pain, 
discomfort, and disappointment have been caused in these 
cases by braces, with no corresponding benefit. In a few 
exceptional cases, where the deformity is increasing very 
rapidly, mechanical support can be worn to advantage. 
These cases occur in young women who have soft bones, 
soft, flabby muscles, and who are growing tall very rapidly. 
In such cases it is well to make use of proper mechanical 
support until the bones and muscles have gained firmness 
and strength enough to do their work, and the patient has 
grown about as tall as she is likely to. 

Steel supports have proven very inefficient in the writer's 
hands. Some variety of close-fitting jacket has proven 
much more satisfactory. This jacket may be made of 
leather, paper, wood, or plaster-of- Paris. The plaster has 
the advantages of being always at hand and being easy of 
application. So long as the patient can be near the sur- 
geon the plaster is best, because it can be changed as often 
as is necessary, and can be made to fit every time. Any 
other material will either be more expensive and trouble- 
some, or will soon get to fit badly, owing to the rapid 
change in shape taking place in the patient. (For method 
of applying plaster jacket see treatment of Pott's disease.) 
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For patients who live at a distance, the plaster is not 
so reliable as the other varieties of jacket. For this class 
of cases the writer has been best pleased with loop leather. 
This leather is used by harness-makers to make loops, and 
is quite extensively used by artificial-limb makers. It is 
prepared by a special tanning process, so that after it is 
once molded into a certain shape it will retain that shape 
indefinitely. It is lighter than sole leather, and can be 
readily molded into the desired shape when it is wet. 

To make a loop-leather jacket, it is necessary to have a 
model of the body to fit it upon. This model is easiest 
made by applying a neat-fitting plaster-of- Paris jacket, and 
removing it by cutting it down in front. The jacket is 
held together by bandages or adhesive plaster, and is used 
as a mold, which is to be filled with plastcr-of-Paris paste 
to procure the model. 

When the surgeon has no one to prepare the corset for 
him, he can prepare it himself, for it is a comparatively 
simple matter to mold the leather over the model. The 
writer makes the original plaster jacket, and sends this to 
an artificial-limb maker, who makes the model and the 
corset. The leather should be freely perforated with holes 
for ventilation before it is applied to the mold. When the 
patient is quite heavy, it is advisable to rivet light strips of 
steel over the parts where the most strain will come ; but 
for children this is entirely unnecessary. A row of hooks 
should be fastened to each side of the anterior opening, for 
lacing. 

This makes a very light and comfortable jacket, and one 
that will meet all the requirements. It may be lined with 
chamois and highly polished, so that it is really a thing of 
beauty, but this is unnecessary so far as its usefulness and 
comfort are concerned. 

The same jacket may be made of sole leather when loop 
leather cannot be obtained, but it is heavier and not so 
durable as the loop leather. 
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The paper jacket, as made and recommended by Dr. 
Weigel, of Rochester, N. Y., and the wood corset, recom- 
mended by Dr. Phelps, are admirable appliances, and are to 
be highly recommended where a permanent jacket is re- 
quired. Their only disadvantage is that they require spe- 
cial skill for their application that the average practitioner 
does not possess. 

The writer wishes to emphasize the fact that jackets of 
any kind are indicated only in exceptional cases, and in 
them only until such time as the patient has gained 
strength and solidity enough to overcome the tendency to 
a very rapid increase of deformity. They are in no way 
curative, but, on the contrary, interfere with the normal, 
healthy action of the muscles of the body, which is so 
necessary for their development. 

Fortunately, however, we have other methods of treat- 
ment at our command which offer much greater encourage- 
ment in properly-selected cases. It is very generally 
accepted now among orthopedists that gymnastics, with or 
without electricity and massage, afford the most satisfactory 
results in the treatment of scoliosis. With this treatment 
many beginning cases can be cured, and many more ad- 
vanced cases can be improved or arrested. 

When a case of scoliosis is taken for treatment, it is wise 
for the attendant to explain to the parents that the treat- 
ment, to be of any value, must be kept up for many months, 
or possibly for years, and that while positive results cannot 
be promised, some cases are cured, and most cases are bene- 
fited, and that without treatment the deformity has no ten- 
dency whatever to improve. Fortunately for orthopedists, 
when the case is thus honestly explained, most parents are 
very well satisfied if an increase of deformity is prevented. 
They are so anxious to have their child improve that they 
arc often easily imposed upon, and are ready to believe that 
improvement is taking place when it is evident to the sur- 
geon that the reverse is true. This fact is taken advantage 
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of by ** mind-cures," "Christian scientists,*' ** osteopathists," 
and other frauds, to their financial advantage. 

It is quite important to keep an exact record of the 
amount of deformity at the beginning of treatment, and at 
various stages of the treatment. A number of machines 
have been invented for making these records, but the best 
method is to have a series of photographs taken. 

In the treatment of these cases, it is very important to 
overcome all habits that have a tendency to increase the 
deformity. If the child is attending school, faulty positions 
while sitting and standing must be overcome. The manner 
of carrying the school-books should be observed, and, if 
faulty, must be corrected. It stands to reason that when 
treatment is kept up for only a few minutes each day, it can 
be more than counterbalanced by faulty positions main- 
tained for hours each day. 

Roth has had much to do with the development of this 
modern treatment of scoliosis, and the principles advocated 
by him have been well stated in an article by Dr. Reginald 
Sayre, in the Nau York Medical Journal, November, 1888, 
in the following language : ** In beginning the exercise, a 
mat or thick shawl is laid upon the floor, and the patient 
lies prone, the arms at right angles to the trunk, palms 
down, face turned to the convex side, and the back as 
straight as possible (Fig. 10). The patient supinates the 
hands, throws the scapulae well back, raises the hands from 
the floor, and lifts the trunk, while the surgeon holds the 
feet down. This is repeated three times ; later on it may 
be done oftener. The breath should not be held during 
any of these exercises, but the patient should breathe 
naturally. If necessary, to secure this make her count 
out loud while exercising. 

** With the hands raised behind the head, the patient raises 
the elbows from the floor, and raises the trunk as before, 
the feet being held by the surgeon. 

** With the hands behind the head and the elbows raised, 
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the body is swayed toward the convex side, the patient 
trying to ' pucker in ' the bulging ribs and not to bend in 

the lumbar concavity. The feet are fixed as before. 

" With tiie arm on the side of the convexity under the 
body, the other arm over the head, the heels fixed, tlie 
patient raises the trunk from the floor. 

" Sometimes the arm oil the side of the concavity is put 
on the opposite buttock, while the patient raises the trunk. 
Sometimes the arm on the convex side is put on the but- 
tock, and in cases of marked lordosis, with marked stooping 
of the shoulders, both hands arc put on the buttocks while 
the patient raises the trunk. 




" The patient now lies on the back, arms at the side, palms 
up, and lifts first one foot in the air while the surgeon 
makes resistance graduated to the patient's power ; repeated, 
say, five times. The same is done with the other foot, and 
then with both. The feet are next separated, and then 
brought together once more, while the surgeon resists. 
Each leg then describes a circle, first from within out, and 
then from without in. If there is special weakness at the 
ankles, with a tendency to flat-foot, the patient flexes the 
foot and extends it against resistance, and turns the sole 
of the foot toward its neighbor, the surgeon resisting ; 
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it is then forcibly everted again by the surgeon, the 
patient resisting. 

** The patient now lifts the arms from the sides, passing 
perpendicularly to the floor until they are stretched as far 
beyond the head as possible, and then, going at right angles 
to the trunk and parallel with the floor, returns them to 
the sides, palms up. While the heels are held, the patient 
rises to a sitting position, hands at the sides ; then she 
rises from the floor with the hands behind the head and 
the elbows at right angles to the trunk. 

** The patient now stands with the heels together ; toes 
turned slightly out, hands behind the head, elbows at right 
angles to the trunk ; then rises on tiptoe, bends the knees 
and hips, keeping the back as straight and erect as possible, 
and rises up once more. With the arm on the concave 
side high above the head, the arm on the convex side at 
right angles to the body, she rises on tiptoe, bends the hips, 
knees, and ankles so as to squat, then rises and stands. 
All this time care must be taken to push the body as 
straight as possible, and gradually educate the patient to 
hold it so, without wriggling during these movements. 

'* Ixt the patient practise walking in these positions, both 
on the flat foot and tiptoe, and also step high, as if walk- 
ing upstairs. With the palm of the patient's hand on the 
convex side against the ribs, pushing them in, with the hand 
on the concave side she pushes a slight weight up in the 
air, while the body swings so as to straighten out the 
curves. 

" Sit behind the patient, fix her thighs with your knees 
while she holds both arms above the head and bows toward 
the floor, keeping her knees stiff, while you keep her ribs 
as straight as possible with your hands. 

" With the arm on the concave side across the top of the 
head, and tiie arm of the convex side around in front of 
the abdomen, the patient bends to the convex side, through 
the ribs and not throur^h the fvaist. 
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"The patient sitting with the back toward the surgeon, the 
latter pushes one hand against the most prominent part of 
the convexitj', and with the other hand passed around the 
shoulder of the concave side, straightens out the curve as 
much as possible, the hand on the ' bulge ' acting as a 
fulcrum in straightening the curve. 

■' The patient sits on a stool in front of the surgeon, who 
fixes the pelvis with his kiiees. The patient then twists 
the projecting shoulder to the front, while the surgeon 
holds the elbows, which are at a right angle to the trunk, 
the hands behind the back, and makes resistance. In the 
same position, the patient swings forward and backward. 




swinging through the hips, keeping the back stiff and not 
bending the waist. 

"The patient pushes the ribs on the convex side with the 
hand, and pushes up with the hand on the concave side, 
the same as when standing. The patient also lifts the arm 
of the concave side at right angles with the body while 
holding a weight." 

Patients may be taught to assume certain postures at 
regular intervals, retaining the po.sition as long as possible 
each dme (Figs, il and 12). 

Each patient who is old enough to carry out instructions 
should hayc_ a^g^mnasium ofJiis own_. ^Sonje one of the 
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various exercise machines is a good thing to have in the 
patient's bedroom. The weight and pulley machine, or the 
one with rubber cords, aflbrds good exercise. A trapeze 
and a horizontal bar are valuable. An apparatus for self- 
suspension is much better than the horizontal bar, because 
swinging by the arms develops the arm muscles much 
more than those of the trunk (Fig. 13). 

Patients who tire easily should be instructed to lie down 
frequently in such a position as to overcome the deformity 
as much as possible. 

Another important method 01 treatment is mechanical 




correction by means of a machine by which heavy pressure 
can be made. The writer has been greatly pleased with 
the machine originally invented by Schede and modified by 
Weigel and others (Fig. 14). With this machine it is 
certain that some cases can be greatly benefited that would 
not yield to gymnastics alone. Mild cases can be treated 
successfully by this method, but it will fait, like all other 
treatment, in severe cases. It is in these middle-grade 
cases, in which it is an open question how much good you 
are going to accomplish, that this machine is the greatest 
help. It would be a great mi^%take in any promising case 
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to omit the gj-ninastic exercises because the machine was 
being used. The writer has been able to do some good by 
this method, in the way of relieving pain in old. fixed cases, 
where relief from deformity is not to be expected, by apply- 
ing force, to the limit of the patient's endurance, in the direc- 
tion that would have a tendency to overcome the de- 
formity. 
^^^^^^^^^^^^^S The machine is to be used 

^^^^^^^^^^^^^^^H each case upon about the 

I^^^^^^^H^I^^^H same rule as g\'mnastics in 
• y^' '^^H point of frequency. In cases 
^^ -X^^^Kk '" which the tendency is 
,. '~A V > Jb'.'l toward a rapid increase ol 

mk \. /] V^) I defomiit>-, the patient should 
I X^^I^Jr ^ I '^ treated every day, and in 

H ^^^^^Ir I 'thers, where this tendency- is 

B ^I^^K '"^^ ^'^ marked, three or four 

E ^^^^[f times a u'eek will be sufficient. 

I^b M \o special directions need be 

^K ' ^m j^ven as to how to apply (he 

^■^ U pressure. It is sufBcient to 

^^^L U say that the various pads and 

^^^B ^B >crews must be so adjusted 

^^^^r ~ ' "^^^^^^^ as to apply the force so that it 
^^r ^^Hl ^'"^ \x&cV. The 

^H ^^^^n pelvis must be fixed, and the 

^ ^^^^^H suspension applied ; then 

F,,. , ,.-App«.ins (M «i(.,u^n5i™ strong pressure must be made 
upon the greatest convexit>', 
with counterpressure at suitable points. At first the amount 
of pressure must be light, and the time not over five 
minutes. The pressure can be gradually increased and the 
time lengthened as the patient becomes accustomed to it. 
It is really astonishing what an amount of pressure can be 
borne with comfort after a time. The time cannot well be 
extended to over twentv or thirtv minutes. The machine 
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must not be made an instrument of torture, because that is 
ocftber Dccessan- nor ad^-isablc In the Knter's experience, 
patients \ax^ not coaiplaincd of the subtest discooifiMt. 
This, like any other treatment for scoliosis, must be kepi op 
for a long time. 



CHAPTER IV 

TonncoLUs (wry-neck)- 

TrntncoLUS is a defonnity of the nedc in which the bead 
is drawn down toward one sbookler and the bee turned in 
the opposite directioo (Figs. 15, 16. 17). 




Etiology. — ^The disease is usually ooe of childhood, 
altbougfa it occafoonally appears in adults. Most authors 
state that il occurs more frequently in rrules than in females. 
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but of 264 cases reported by Whitman, i 55 were in females 
and only 108 in males. It occurs most frequently on the 
right side. It may be congenita! or acquired ; the majority 
of cases are acquired. Of those classed as congenital, 
many are doubtless due to injuries occurring at birth. 
These injuries m.iybe to muscles, nerves, or nerve centers. 

Acquired cases may be traumatic, paralytic, compensa- 
tory, cicatricial, spasmodic, idiopathic. 

Many traumatic cases have their origin at the time of 




birth ; the muscles may be torn, bones may be broken or 
distorted, nerves or nerve centers may be injured. 

Paralytic cases are very rare, because paralysis affecting 
these parts is rarely confined to those muscles the loss ol 
which would cause this deformity. When it does occur, it 
may be due either to central or [jeriplieral causes. 

Compensatory torticollis may occur in scoliosis. It has 
been known to occur on account of a defect in the eyes. 
Bradford reports a case in which the chilcl'.s eyes were so 
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placed that he found it necessary to twist liis neck in order 
to secure binocular vision,* 

Torticollis may be caused by cicatrices following burns, 
scalds, injuries, and lupus, or by suppurating cervical glands. 

Spasmodic or spastic cases may be due to either a cen- 
tral or peripheral lesion. This variety occurs in adults. 




and may be the result of a general ner\'ous condition like 
hysteria, or it may be due to a grave central condition. 

Cases of intermittent torticollis have been reported that 
were due to malaria. 

The so-called idiopathic cases are, of course, due to 
causes we do not fully understand. It has been pretty 
generally believed that maTiy cases are due to an injury 
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to the muscle at childbirth, causing a hematoma, which is 
followed by contraction. Whitman denies that hematoma 
is followed by torticollis, and reports a series of cases to 
prove that this theory as to cause is not borne out by 
facts.* Under the head of idiopathic cases may also be 
classed some cases accompanied by or due to a general 
nervous condition, the cause of which is not apparent. 

Pathologic Anatomy. — Torticollis is not a disease, but 
is a symptom of a number of different diseased condi- 
tions, so it cannot be said to have a definite pathology of 
its own ; but a series of anatomic changes occur that are 
worthy of note. The contracted muscles are hard and 
fibrous. The bones and cartilages in extreme chronic 
cases may be changed by pressure atrophy, as in scoliosis. 
The ligaments become stretched on the convex side and 
contracted on the concave side. Tlie muscular shortening 
is the essential feature of this deformity, all other local 
changes being secondary. In this it differs very materially 
from scoliosis. The sternocleidomastoid, trapezius, sple- 
nius, and scalena muscles are the ones most frequently 
involved. The spinal accessory nerve is usually involved, 
either at its center or periphery. 

Symptoms. — Torticollis may be cither acute or chronic. 
The acute variety may become chronic. It may be either 
permanent or intermittent. The position varies, but in the 
majority of cases the face is turned away from the con- 
tracting muscle and slightly upward. In chronic cases the 
face on the contracted side becomes atrophied, and the 
angle of the nose with the eye is changed. The skull may 
also be asymmetric. 

The acute variety may be due to an inflammation in the 
muscle, and may then be accompanied by slight pain and 
temperature. Ordinarily, however, pain or temperature are 
not symptoms of torticollis. 

* Sec "Transactions American Orthopedic Association," vol. iv, p. 293. 
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The intermittent variety occurs in adults, and is usually 
posterior. It may be almost constant or only occasional. 
The spasm is usually clonic, but may become tonic. Fig- 
ures I 5 and 16 were taken from a case of spasmodic torti- 
collis in which the writer removed a section of the .spinal 
accessory nerve. After the operation, the extreme spasm 
was relieved, and the patient was no longer obliged to 




support his head with his hand as he had done for years, 
but his neck remained crooked as before. 

DiagDOsis. — Inspection is usually sufficient to establish 
the diagnosis, since the turning of the face sidewisc and 
upward without accompanying pain or tenderness docs not 
belong to the liistory of any other affection. In every case, 
however, — more especially in posterior deformity, where 
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force may be used in treatment, — a thorough examination 
should be made to exclude Pott's disease. 

In torticollis, the contracted muscle or muscles can be 
clearly traced by palpation, and no soreness will be found. 
Except in marked spasmodic cases, the patient will make no 
effort to support his head with his hands. 

In Pott's disease, the patient usually complains of pain, 
and in all cases pain can be elicited by manipulation. The 
patient often supports his head with his hands, and character- 
istic muscular spasm is present. He is apt to walk in the 
careful manner characteristic of Pott's disease. A very 
important differential point is that, while in torticollis the 
face will be turned away from the contracting muscle, in 
Pott's disease it is turned toward it (compare Figs. 17 and 
24). 

A cervical abscess will be accompanied by temperature 
and the other characteristic symptoms of abscess. Enlarged 
glands can be found by palpation. 

Prognosis. — The prognosis in torticollis, under proper 
treatment, is favorable. A certain number of acute cases, 
due to an inflammation of the muscle or to hysteria, have 
a tendency to recover in a short time, even without treatment. 
Some of these cases, however, become chronic. Aside from 
the cases just mentioned, torticollis has little tendency 
toward recovery without proper treatment. 

Treatment. — The treatment of torticollis is medical, 
mechanical, and operative. In those varieties just mentioned, 
in which the natural tendency is toward recover}-, medical 
treatment may be helpful, but there is no special medication 
to be recommended. Indications are to be met as they arise 
in this as in any other affection. The bowels should be 
regulated, tonics given to anemic persons, etc. 

The very fact that so many medicines have been recom- 
mended for torticollis is evidence that they are all dis- 
appointing. 

Mechanical treatment may be successful in a very mild 
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case, but in a well-marked chronic case it will fail, unless 
it is preceded by proper operative procedures. 

In paralytic cases mechanical treatment is indicated. 

The proper treatment in the majority of cases of torti- 
collis is an operation, followed by mechanical treatment. 
Neither the operation nor the mechanical treatment alone 
is sufficient, as a rule ; but combined, they are eminently 
satisfactory. 

When the sternocleidomastoid is contracted, it should 
be cut, either by subcutaneous tenotomy or by open in- 
cision. Under proper aseptic precautions the open incision 
is the better and safer operation. Tenotomy is a compara- 
tively simple procedure, but has been followed by fatal 
hemorrhage. The tenotomy is best performed a short 
distance above the clavicle. The sternal and clavicular 
attachments should be cut separately. If the external 
jugular vein cannot be seen, slight pressure should be 
made at the lower end of the neck, to make it visible, for 
it is to be carefully avoided. The tenotome should be in- 
troduced between the two heads of the muscle, about y^ 
to y^ of an inch above the clavicle, and passed flat-wise 
close in under the clavicular attachment ; its edge is then 
turned toward the surface and the muscle cut through 
with a gentle sawing motion. The instrument should then 
be withdrawn, and again introduced at or near the same 
point, and passed forward beneath the sternal end, exercis- 
ing great care to hug the muscle closely, so as to avoid the 
underlying blood-vessels. The internal jugular has been 
punctured by allowing the point of the knife to sink too 
deep into the neck. In the effort to keep close to the 
muscle it should not be pierced with the tenotome, for this 
will leave some fibers uncut. 

After having severed both heads of the muscle, an asep- 
tic pad and bandage should be applied, and the head put 
in a slightly overcorrected position, and held there by a 
proper mechanical apparatus. 
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The writer is very strongly in favor of the open incision 
in these cases, because by it the operator sees just what he 
is cutting, and if he should be so unfortunate as to cut 
some good-sized blood-vessel he is in a position to tie it. 
The only objection that can be raised to it is the possibility 
of its being followed by a scar. When the work is done 
aseptically, as it always should be, the scar is very slight, 
and after a time can hardly be found. 

The incision is best made along the anterior border of 
the muscle, and should be about 2^ to three inches long. 
The muscle is exposed, taking special care not to open the 
deep cervical fascia, and a grooved director carefully passed 
between it and the blood-vessels, at a point about one or 
lYi inches above the clavicle. The muscle is then cut 
across, and any bleeding points secured and tied with 
catgut. The wound is then closed and a surgical dressing 
applied. 

A transverse incision has been recommended, but is more 
likely to be followed by a scar. 

After this operation, the head should be placed in an 
overcorrected position and kept there for two weeks, by 
some fixed dressing]:. Plaster-of- Paris is a favorite with the 
writer. A silicate bandage or some steel appliance may be 
used, but they are not so convenient as plaster. The plas- 
ter bandage should be applied before the patient awakes 
from the anesthetic. It should be applied over the surgical 
dressing, and be carefully molded to the shoulders, occi- 
put, and inferior maxilla, so as to hold the head in the 
overcorrected position. 

After the first two weeks it will not be necessary to keep 
the head in the overcorrected position, but mechanical 
support should be worn for some weeks or months, accord- 
ing to the severity of the case. In a very young patient 
or in a mild case, four or six weeks will be long enough 
to wear the appliance, but in severe cases it will be neces- 
sary to wear it as many months. The apparatus should 
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simply hold the head in the normal position to prevent a 
relapse. 

For cases requiring short treatment, the plaster collar 
will answer even" purpose, but for longer cases some other 
x^arietj' of apparatus will be more elegant. A collar of 
leather, properly molded, answers the purpose admirably 
(see Fig. 25). For the original dressing and for mild 
cases, a band of adhesive plaster may be applied around 

the head, another around the body, 
and a third connecting the two in 
such a manner as to hold the head 
in the desired position. 

Quite a \-ariet\' of steel braces for 

torticollis have been invented, but 

y^-^1 ^ ¥k x-\\n. most of them were intended for use 

aJv « r^ii when mechanical treatment alone 

was employed. When that was the 

treatment in vo<ji:e. it was onlv bv 

g I » protr.icted treatment that anything 

1^ -fl L L^^ / could be hoped for. and even that 

I w^^^^^9^\ often resi-ited in disappointment. 

Fc-r such protracted treatment ela- 
borate apparatus was a necessity, 
b'Jt with modem operative treatment 
the mechanical treatment is com- 
Darativeiv short, and a ver\' simple 
appliance \\\\\ suffice. 
Most of the steel braces consist oi a waist band and two 
uprights, similar to those used for Pott's disease, to which 
is attached a head-piece. The head-piece may be a simple 
support underneath the chin and occiput, or it may be 
more elaborate, having attachments for grasping the head, 
and screws for changing the position. Figure 19 illus- 
trates a ver\- simple and efficient brace. 

In intermittent and spasmodic torticollis, nerxe section 
has been followed bv some ver\- satisfactorv results. The 
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muscles involved in these cases are those supplied by the 
spinal accessory nerve, and this is the nerve requiring sec- 
tion. It has been found that simple section of the nerve is 
followed by only temporary relief, because the nerve-ends 
unite, and the cases relapse. Permanent relief, however, 
can be had by removing a portion of the nerve. 

The nerve enters the muscle about i J^ inches below 
the mastoid process, and can be reached by an incision 
either at the anterior or at the posterior margin of the 
muscle. Most writers recommend the posterior incision, 
but there is really very little choice. 

An incision about three inches long is made along the 
margin, and the muscle lifted up, when the nerve can be 
readily found. A piece of the nerve at least i^ of an inch 
long should now be removed, the wound closed up, and 
a surgical dressing applied. 

These are very distressing cases, and almost anything 
offering relief should be tried. Nerve section under aseptic 
precautions is a very safe proceeding, and the paralysis fol- 
lowing it is not a serious matter. 

Posterior torticollis may sometimes be satisfactorily 
treated by forcible correction under anesthesia, without 
tenotomy. Cervical caries must be carefully excluded, 
because force applied in caries might be followed by a fatal 
result. Such cases have been reported. After forcible 
correction, the head must be held in an overcorrected 
position for a time, just as if a cutting operation had been 
performed. 
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CHAPTER V. 
POTT'S DISEASE AND TYPHOID SPINE. 

The disease most commonly known as Pott's disease, 
but called also spondylitis, caries of the spine, and tuber- 
culosis of the spine, was known to Hippocrates, but was 
first clearly described by Percival Pott in 1779. It is a 
destructive disease of the bodies of the vertebrae, and is 
now known to be tubercular in character. Delpech was 
the first to teach that it is tubercular, in 18 16. Nelaton, 
wrote the first treatise on tuberculosis of bone in 1837. 

Causes. — There is a pretty general belief that heredity 
acts as a very strong predisposing cause, but it is very cer- 
tain that the disease often occurs in children of perfectly 
healthy parents. It occurs not infrequently as a sequel of 
the exanthemata and other diseases of childhood. It may 
occur at any age, but the large majority of cases occur in 
childhood. Sex seems to have but little bearing as to 
cause, since there are nearly an equal number of cases 
among boys and girls. Every surgeon knows of a cer- 
tain number of cases like the following, in which a trau- 
matism was clearly the exciting cause. F. H., age thirty- 
two, when in perfect health fell backward from the side of 
a box car upon which he was climbing, striking in a sitting 
position. He suffered pain and gradual loss of health from 
that time on, and in the course of a few months had a well- 
developed dorsal Pott's disease, from which he finally died. 

Knowing that certain cases are caused by a traumatism, 
it is rational to believe that others are caused in the same 
way, although the history may not be complete. On the 
other hand, we must admit that the history of a traumatism, 
as given by the parents, is not always reliable, because they 
very generally believe that the disease is caused by an in- 
jury or from " catching cold," and will furnish a history 
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accordinjjly. The mere fact that a child tumbled down 
stairs some time before the development of the disease is no 
proof that the fall was the cause of it. 

The disease begins in the bodies of the vertebrae, ver>' 
rarely extending to other parts of the bone, even as a sec- 
ondary affection. The beginning is usually at one small 
spot, well toward the anterior surface of the body of the 
vertebra, but it may begin in more than one bone at the 
same time. Older writers believed that the disease began 
in the intervertebral cartilage, but this probably never 
occurs. The original seat of the disease is so uniformly at 
the point where the bone bears the weight of the body, 
that it is reasonable to believe that this may have something 
to do with causing it. This certainly is the part of the 
vertebra most likely to suffer a contusion. The disease is 
most active at the centers of growth of the bone. It is 
found when the disease begins at or near the surface of the 
vertebra, that suppuration is apt to be an early and prominent 
symptom, and when it begins toward the center, suppura- 
tion is less frequent. The surface of the bone is more fre- 
quently attacked in adults, and is followed by a large per- 
centage of abscesses. In children the vast majority of cases 
begin in the center of the vertebra, and are consequently 
followed by a sharper kyphosis. 

Pathology. — The bodies of the vertebrae are gradually 
changed into granulation tissue, which breaks down into 
cheesy debris. A sequestrum may be present. Before the 
bone is destroyed by the disease it may be so softened by 
a rarefying ostitis, which precedes the spread of the disease, 
as to yield to the pressure of the weight of the body, and 
allow an increase of deformity. The intervertebral disks 
are destroyed by pus or by granulation tissue. The breaking 
down of the bodies causes the characteristic deformity or 
kyphosis of Pott's disease. When but one bone is involved, 
the angle is very acute, and when several are involved it is 
much more obtuse ; but in any event the angle is more 
5 
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acute than in the deformity caused bj' any other disease of 
the spine. When suppuration occurs in the upper lumbar 
or lower dorsal regions, it usually forms a psoas abscess 
and follows along the tendon of the psoas muscle, appear- 
ing just below Poupart's ligament. In the cervical region, 
a retropharyngeal abscess is liable to form. Abscesses may 
approach the surface at any point along the spine. This 
disease occurs most frequently in the dorsal region, next 
in the lumbar, and is least frequent in the cervical region. 
The ostitis frequently causes a spina! meningitis, which 




may cause paralysis from pressure upon the cord. This 
paralysis is rarely caused by pressure of bone or by myeli- 
tis, but is usually due to the thickening from inflammatory 
deposits in the meninges. 

When recovery occurs, the diseased vertebne are bound 
together by a new formation of bone, so that this part of the 
spine is permanently ankylosed (Fig. 2\). 

(For further details of pathology, see chapter xvi.) 
Symptoms. — This disease usually begins in an insidious 
manner. The child will be less disposed to play than usual, 
and becomes stiff, and easily tired. This stiffness is more 



marked after the patient lias rested for a time, and he lim- 
bers lip witli exercise, He will be restless at night, and 
after a time will begin to complain of pain. The pain is 
usually in the abdomen, and is very often attributed to 
indigestion. As a rule, the pain la subacute, but in some 
cases is very severe and very persistent. It is worse at 
night, and, when only moderate, may simply cause the child 
tij be rcstlc.ss. Occa-in.KilIv-. iii-iii-rHrs M,vur in this 
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disease, although they arc less frequent than in tubercular 
arthritis. 

In many cases the patient is first brought to the surgeon 
when the mother has noticed a ticformity. The deformity 
is quite characteristic, and is often sufficient evidence upon 
which to base a di,-jgnosi8, It is at first a small knuckle, 
due to undue prominence of one spinous process. When 
the disease is confined to one or two vertebra, the angle is 
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very acute ; when more bones are involved, the knuckle is 
not so sharp, and the deformity seems to be due mote to a 
projection of several spinous processes than to the bending 
of tlie spine as a whole. The deformity is almost always a 
kyphosis or anteroposterior bending of the spine, although 
it occasionally is lateral. It is due to muscular action, and 
to a breaking down of the softened bodies of the vertebrae 
by the superincumbent weight. The bending forward is, of 




course, due to the fact that the transverse and spinous 
processes remain healthy, while the body breaks down. 

As a rule, there are symptoms enough before the appear- 
ance of the deformity upon which a surgeon can base a diag- 
nosis. Restricted motion is an early and constant symptom, 
and in this, as in tubercular arthritis, is the most reliable one 
upon which to base a diagnosis at an early period. It is 
doubtless caused by muscular spasm, and by an involuntarj- 
effort upon the part of the patient to keep the spine at rest. 
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This ripidity of the spine is manifest in almost cvcrj- 
motion tlii; cliild makes. He moves in n nuarJed way, as 
if he were afraid to move. When asked to pick some object 
from the floor, tic will not stoop ilown, but will crouch down 
without bending the spine (I-'igs. 23 and 23), The gait is 
{xctiHar, owinn to the stiff spine and the shuffling, careful 
way in which he moves his feet. In the later stages, the 
gait may be greatly modifiet! by psoas contraction. When 
the disease is in the cervical region, torticollis is apt to be a 
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symptom, and may be mistaken for a simple torticollis, 
The chin is clevatni in a [leciiliar manner that can hardly 
be mistaken when once recognized. The patient frequently 
complains of a choking sensation and difliculty in swallow- 
ing. Al times he may have an irritating cough, and a' 
sensation as if ;i string were tied about liis neck. The pain 
is apt to be felt in the thorax. When sitting down, the 
child will rest his elbows on the arms of his chair and 
support his head with hi-; hands in a very characteristic 
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manner. Cervical disease is very commonly located in the 
joint surfaces, between the atlas and axis. The odontoid 
process may be involved. 

When the disease is in the dorsal region, the shoulders 
are elevated so that the neck seems to be shortened, and 

deformity occurs early (Fig. 

26). The pain may be either 






in the thorax or in the abdomen. A train of dyspeptic 
symptoms is present, and is often treated for a long time 
before the real disease i.s suspected. The child becomes 
pot-bellied, and often complains of stomach-ache. He 
support the weiglit of Jiis body on his elbows when sitting. 
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^^H and rests his hands upon liis thighs wlien .standing (Fig. ^^^| 


^^H 2;). Paralysis of the lower extremities is an occasional ^^^| 


^^H symptom of the disease in this iocatioii. A peculiar grunt- ^^^| 


^^H ing respiration is also Co be ob-served. ^^^| 


^^^ In the lumbar region the deformity is a lordosis, or ^^^| 






bending forward, and is cauved ^^^H 






by contraction of the psoas ^^^| 
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muscle (Fig, 28). The pa- ^H 
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tient is obliged to throw his ^^H 
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shoulders back in order to ^^^H 
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assume the upright position, ^^^H 






making the ap[>earance and ^^H 
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the gait quite characteristic. ^^^H 
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The pain in himbar disease ^^H 
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may be in the abdomen, but is ^^^H 
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more likely to be in the lower ^^H 
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extremities. The bladder and ^^^H 




^A 


rectum may be irritable or ^^H 
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painful. Constipation is apt ^^^| 
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to be present. Figure 2g ^^^H 
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illustrates an extreme de- ^^H 
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formily. caused by psoas con- ^^^H 
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traction — the palient being ^^H 
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Paralysis of the lower ex- ^^H 
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tremities is an occa.sional com- ^^H 
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plication. In the upper ex- ^^H 






tremities it very rarely occurs. ^^^| 
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is so is a b.id symptom, since it indicates extensive myelitis. 
Tliis symptom is most frequent when the disease is in the 
dorsal rofiion. Since the paralysis is due to secondary 
inflamnialioii, and not to bony pressure, the amount of 
paralysis or its frequency is not proportionate to the degree 
of defonnily. The reflexes are exii[jgc rated. Ankle clonus 
is apt tn be very marked. The muscles become soft and 




flabby from disease, but there are no trophic changes or loss 
of ctectrical reactions, except when the cervical or lumbar 
enlargement is affected. 

The bladder and rectum are apt to be affected in all bad 
cases, and arc sure to be when the lumbiir enlarjjement is 
affected, The paralysis is ,-ilmost invariably bilateral, and 
seldom .levelo|)s; befoa- the sectmd year of the di^^easc. The 
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prc^nosis is favorable, most cases recovering within a year, 
and very few lasting over three years. The recovery is 
complete, but relapses occasionally occur. Rigidity indicates 
secondary changes in the cord, and is an unfavorable. 

.symptom. 

The general health is apt 





to be affected by this disease more than by tubercular 
arthritis, but in some cases, particularly in the lumbar 
region, the health is very little affected. 

In a pretty large percentage of untreated cases of Poll's 
disease an abscess will appear ; and in well-lrealed cases 
probably ten per cent, will develop abscess. In private 
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practice, under favorable auspices, the percentage will 
naturally be less. This complication occurs more fre- 
quently, proportionately, in adults than in children, and 
it occurs most frequently when the disease is situated 
in the lumbar region, although it may occur in any 
region. In the cervical region it most frequently appears 
as a retropharyngeal abscess, and should always be suspected 
in cervical Pott's disease when there is unusual interference 




with swallowing and respiration. Abscess may appear in 
the side of the neck, particularly in the lower triangle. 

Abscess may develop with disease of any part of the 
dorsal region, and in the vast majority of cases appears 
either as a psoas, ilrac, or lumbar abscess. The psoas 
abscess appears in the upper part of the thigh, just below 
Poupart's ligament, in Scarpa'.s triangle, and is so rarely due 
to any other cause that it may almost be considered pathog- 
nomonic of spinal tuberculosis (Fig. 33). Iliac abscess 
appears in the iliac region, just above Poupart's ligament. 
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It is just the same as a psoas abscess, save that it has not 
yet pushed its way underneath the ligament. The abscesses 
appear at points so remote from the seat of the disease 
because they follow the direction in which there is least 
resistance, which is along the fas- 
cia surrounding the psoas muscle. 
Lumbar abscess may be a symp- 
tom of dorsal disease, but usually 
accompanie.s lumbar disease. It 
makes its appearance just outside 
of the quadratus lumborum (Fig. 
34). 

Occasionally the development 
of a tubercular abscess is so in- 
sidious that its appearance is the 
first intimation of the existence 
of a serious disease. It is apt to 
come on some time after the dis- 
ease is well established, and its 
development is usually preceded 
by an increase of pain and dis- 
ability. The general health is apt 
to be somewhat affected, although 
it is astonishing what a lai^e ab- 
scess will .sometimes develop with- 
out serious disturbance. 

Strictly speaking, they can 
rarely be called abscesses, since 
they contain no pyogenic germs 
Fti-w.— Lumbar abscess (Hoffa). and the Contents are different from 
other abscesses. The pus, so- 
called, may vary from a pale, straw-colored liquid to a 
thick, cheesy mass. Necrosed bone is sometimes found 
in these abscess- cavities. In rare instances these cold 
abscesses break into some cavity or viscus, causing speedy 
death. 
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Diagnosis. — A diagnosis of Pott*s disease must be based 
upon rigidity of the spine, pain, attitude, gait, deformity, 
and sometimes upon abscess and paralysis. The first four 
trains of symptoms here mentioned are quite uniformly 
present Deformity always appears after a time, and 
abscess or paralysis may come on late in any case. When 
the disease is in the lower dorsal or lumbar regions, psoas 
spasm is a very valuable diagnostic symptom. 

When a child shows an indisposition to play as usual, 
complains of pain in the abdomen, and shows some pecu- 
liarity in hisgait» his spine should be carefully examined ; he 
should be stripped, and made to walk to and from the ex- 
aminer, so that he may observe the gait. At a very early 
period the only noticeable chanj^e will be that he moves 
carefully and holds the spine rigid, l^ter, if the disease is 
in the lumbar region » he will throw his shoulders back and 
his abdomen forward, and step forward slowly, with the 
knees slightly bent, so as to have some spring in them ; if 
in the dorsal region, he will step in the same careful man- 
ner, but will stoop forward ; and if in the cervical region, he 
will elevate the chin and walk with the greatest care. The 
deformity appears quite early in this disease, and when 
present is almost enough evidence upon which to base a 
diagnosis ; but it is very necessary to make the diagnosis 
earlier, so as to prevent deformity. Restriction of motion 
is the symptom of greatest value in making an early diag- 
nosis in this disease, just as it is in tubercular arthritis. 

Some object should be placed upon the floor and the 
child asked to pick it up. If the trouble is in the lumbar 
or dorsal region, instead of stooping over and picking it up, 
as a healthy child would, he will hold the spine rigid and 
get down by bending the knees and hips (see Fig. 22). He 
should now be laid prone upon a table, .md the surgeon 
should take hold of his ankles and lift the limbs from the 
table in such a manner as to hypcrextend the spine (Fig. 
35). When disease is present, the spine will be rigid and 



/S ORTHOPEDJC SURGERY. 

will not bend backward, as in health (Fig. 36). With the 
patient still lying face downward, the legs should be taken 
one at a time and flexed upon the thigh, so that the sole is 
turned directly upward; the ankle should then be grasped 
by tlie hand of the surgeon and an eflbrt gently made to 
hyperextend the thigh by lifting it from the table (Fig. 37). 
If disease be present in the lower dorsal or lumbar regions, 




a spasmodic jerking of the muscles will be felt. This is 
known among orthopedists as psoas spasm, and is due to 
spasm of the psoas muscle when put upon the stretch. 
Flexion of the thigh is often present, and is due to contrac- 
tion of the psoas muscle. It may be on one side, or on 
both (see Fig. 39). We have this spasm and contraction 
because this muscle has its origin at the seat of the disease. 
The patient will often have a peculiar grunting respiration 
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that is quite characteristic. The pain is also characteristic, 
and often the first symptom suggestive of this disease. 
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cause such |iersistcnt pain in the abdomen. Little ones 
will often speak of it as a " stomach-ache " or a " belly- 
ache." 

The deformity begins early and is quite distinctive. 


1 ^ 
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It is, in the vast majority of cases, an anteroposterior 
deformity, with a sharper angle than that caused by any 
other disease. This fact is sufficient to differentiate it from 
scoHosis. Scoliosis and Pott*s disease do not co-exist. The 
deformity of Pott's disease cannot be overcome by posture 
or manipulation. It is to be differentiated from the de- 
formity of rickets by the fact that the rachitic deformity can 
be wholly or partly overcome by posture and manipulation, 
and by the presence of other characteristic deformities in 
rickets. The child may have the peculiar conformation of 
the chest known as '* pigeon breast " in both of these dis- 
eases. The spinal deformity in rickets is apt to involve a 
much larger portion of the spine than in Pott's disease, and, 
instead of being an acute angle, is a long curve. It is well 
to remember that the sixth and seventh cervical and some- 
times the last dorsal spine project normally. In old cases 
of Pott's disease the deformity is longer and more rounded 
than in more recent cases. 

If, in the course of the disease, there is a decided increase 
of pain, it is apt to indicate the formation of an abscess. 
Abscess is to be diagnosed from tumors and herniae. The 
location, together with the deformity and other symptoms 
of Pott's disease, should establish the diagnosis. A hernia 
would be in the inguinal or femoral canal. It would prob- 
ably be reducible, and if composed of bowel would give 
tympanitic resonance, and would not give fluctuation. It 
should be remembered that nothing is to be learned from 
palpation of the deformity, because the disease is in the 
front of the vertebrae. 

In neuromimesis of the spine, the patient will complain of 
excruciating pain upon pressure over the spinous processes. 

A patient may be bedridden from weakness due to this 
disease, when no paralysis exists. The paralysis, coming 
late as it does, can usually be differentiated from paralysis 
from other causes by the presence of the deformity. The 
reflexes are exaggerated and ankle clonus is present. 
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Malignant disease of the spine is to be diagnosed by the 
severe and persistent pain, accompanied by an early develop- 
ment of paralysis. The patient with malignant disease 
shows that he is very ill. 

Cervical tuberculosis may be mistaken for wry-neck. In 
Pott's disease the muscles in the back of the neck are 
most affected, while in wry-neck it is the sternomastoid. 
In wry-neck the head is drawn to one side and the chin is 
not elevated in the peculiar manner so characteristic of 
Pott's disease. In Pott's disease the pain is greater, the 
patient is apt to support his head with his hands, and the 
muscular rigidity is greater than in wry-neck. In Pott's 
disease the upper dorsal region is flattened. 

A very important diagnostic point is that in wry-neck 
the head is rotated away from the contracted muscle, while 
in Pott's disease the head is rotated toward it (compare 
Figs. 1 7 and 24). It is important to make this differential 
diagnosis, because what might be the proper treatment for 
simple torticollis would be very dangerous in Pott's disease. 

In cases of Pott's disease in which there is psoas con- 
traction, it may be necessary to differentiate from hip-joint 
disease, because in both diseases there is a limp, limitation 
of motion, flexion, and adduction of the thigh. There 
should be no mistake made, however, because in hip-dis- 
ease there is tenderness and restriction of motion in the 
hip-joint in every direction, while in Pott's disease the joint 
is not tender and motion is restricted only in extension, 
because but the one group of muscles affecting the move- 
ments of the hip-joint is involved. In cases of Pott's 
disease involving the dorsal and lumbar regions, the patient 
should be laid upon his back with the thighs flexed, and 
deep palpation made along the course of the psoas muscles 
(Fig. 38). The patient after a few times will become 
accustomed to this, and will so rela.x the abdominal mus- 
cles that a psoas abscess can be detected long before it 

reaches Poupart's ligament. It will be possible, in excep- 
6 
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tional cases, to detect in this manner a swelling high up 
in the abdomen, and thus establish a diagnosis before de- 
formity of the spine appears. 

Prognosis. — Pott's disease is a chronic disease, the 
average length of time required for recovery being about 
three years, and notwithstanding the fact thai this is one oi 
the gravest of diseases, the natural tendency is toward re- 
covery. About 25 per cent, of the cases end fatally sooner 
or later. A few die from exhaustion, but the vast majoritj- 
die from complications. Young says that it may be safely 
said that more children perish from abscesses which open in- 
ternally than from all other causes combined. This has not 
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been the writer's experience, but abscesses always add to 
the gravity of the disease. Tubercular meningitis, phthisis, 
and amyloid changes are the common causes of death. 
Pulmonary complications are much more common in adults. 
Hemorrhage, due to injury to a blood-vessel by an ab- 
scess, is an occasional cause of death. 

The prognosis is better in children than in adults, and is 
better in the lumbar and cervical regions than in the dorsal 
region. The deformity is permanent, and very likely to 
increase in spite of treatment, particularly in the dorsal 
region. Modern treatment, however, has made the prog- 
nosis better, both as to life and deformity. 
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Neidert states, as a result of his study of a series of 
cases at the Munich Pathological Institute, that persons 
with a slight deformity have as good a chance of life as 
normal individuals ; persons with medium deformity die 
young, of phthisis ; while persons with severe deformity die 
of heart failure or fatigue, before fifty. 

The prognosis in paralysis of Pott's disease is good, the 
majority of cases recovering within a year, and nearly all 
within three years. 

Paralysis of sensation and rigidity of muscles are bad 
symptoms, since they indicate disease of the cord, but 
recovery may take place when they have been present. 
Recovery from paralysis is complete. Relapses occur, but 
are also recovered from. 

Every patient who recovers from a severe Pott's disease 
has a characteristic appearance that will mark him as long 
as he lives. His arms and legs seem unduly long, and the 
lower part of his face assumes a peculiar shape. His voice 
has a peculiar sharp tone, familiar to every orthopedist. 

Treatment. — The great principle of treatment in this 
disease, as in tubercular ostitis elsewhere, is prolonged rest. 
Advantage is taken of the fact that the disease is confined 
to the bodies of the vertebriE, and, by means of proper 
mechanical appliances, the healthy transverse and spinous 
processes are made to carry the superincumbent weight. 
All varieties of apparatus take their fixed point about the 
pelvis, press forward upon the transverse processes opposite 
the center of the deformity, and pull the shoulders back. 
In other words, a brace acts as a lever, using the kyphos 
as a fulcrum. 

When a diagnosis is made early, every effort should be 
made to prevent an increase of the deformity. Occasion- 
ally the existing deformity can be diminished, but this is 
not to be expected. When we are so fortunate as to have 
cases brought to us before deformity takes place, we may 
hope to prevent it, but, once established, we cannot promise 
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to overcome it. At an early stage the general health is 
not much affected, as a rule, and medication is not called 
for. Later, particularly when abscesses exist, the general 
health may be seriously interfered with and may require 
medication. No medicine is known to have special effect 
upon the disease, but indications are to be met as they 
arise. 

Pain may be a prominent symptom, for which the patient 
demands medicine. As a rule, opiates are to be avoided, for 
fear the patient may acquire the opium-habit. Fortunately, 
mechanical treatment affords such relief that medicine is 
seldom needed. When an exceptional case arises demand- 
ing an opiate, the writer has been best satisfied with codein 
for young children and hypodermic injections of morphin 
for older children and adults. Large quantities of an opiate, 
or a prescription that can be refilled for an indefinite num- 
ber of times, are to be avoided as dangerous. The 
physician should keep the drug strictly under his con- 
trol, for even with this precaution he assumes a great 
responsibility. 

Disturbed digestion is a very common accompaniment of 
this disease, which requires medical treatment. The writer's 
practice in such cases is to give y of a grain of calomel with 
sugar of milk every two hours until the bowels are thor- 
oughly cleaned out, after which drop doses of tincture of 
nux vomica, with full doses of essence of pepsin, are given 
every three hours. Maltine, with pepsin and pancreatin, 
given with a little wine, yields excellent results. 

When the child is not taking sufficient nourishment, 
** beef, iron, and wine," and plenty of good, rich milk 
should be given, taking great care that the bowels do not 
become constipated. Plenty of fresh air is very helpful in 
the treatment of this disease. When possible, the patient 
should be taken out of doors every day. At one time the 
writer believed that out-door exercise was absolutely neces- 
sary in the treatment of this disease, but after visiting 
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inslitiitiniis ill luinic and abroad where tlic trcalnn-'nt is rest 
ill bed, and noting llie healthy, contented apjicarancc of llic 
patients, he has altered his opinion. 

In certain cases where the deformity is increasing vcr>* 
rapidly in spite of the best mechanical treatment, rest in bed 
is the very best treatment, even in children (Fig. 39). In 
adults, especially when the disease is in the upper dorsal 
region, rest in bed is the best treatment. The writer has 
repeatedly seen such patients changed in a few weeks from 
pale, emaciated, suffering beings, apparently on the verge of 
the grave, to comfortable, well-nourished, healthy-! ooking 
persons, by perfect rest in bed. The best results are to 




be obtained by confining the patient to the bed all of the time. 
He should lie upon his back upon a solid hair mattress, 
with a very small pillow, or with no pillow. It seems like 
a serious undertaking lo go to bed for a year or more, but 
when the (tatient is a young woman with the disease in the 
upper dorsal region, she can be assured that she will make 
the quickest recovery, and with the least deformity, in this 
way, and she is apt to choose this method of treatment. 
She should not even be allowed to lift her head, but must 
learn lo eat and itrink and attend lo the calls of nature in 
this posidon. She can be assured that her general health 
will not sufftT from llii- cnnfinenienl. Hnidford and Lovctt, 
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however, believe that confinement to bed encourages the 
development of tubercular meningitis. 

In children, the recumbent position can be carried out 
ui"ithout deprixing the child of fresh air by using an iron 
frame over which is stretched a piece of canx-as (Fig. 40). 
The firame should be a little larger than the child, and a 
hole should be cut through the can\-as so that a bed-pan 
can be used. The child is to be fastened to the frame, and 
can be picked up, frame and all, and taken out of doors. 

Among the various materials used as mechanical support 
in the treatment of Pott's disease may be mentioned plaster- 
of-Paris, steel, felt, sole leather, aluminum, raw hide, and 
paper. A surgeon should not restrict himself to one 
variety- of appliance, for the best results can certainly be 
obtained bv a judidous selection for each indixidual case. 




Fig. xo. — The stretcher bed. 

In the majority- of cases in private practice some variety* of 
steel suf>port should be chosen. In charit\' work, and in 
certain select cases in private practice, plaster-of- Paris is 
almost indispensable. In the writers opinion, no better 
support can be given in a case of lumbar Pott's disease than 
that given by a properly-applied plaster jacket. Suffering 
humanity owes a great debt of gratitude to Dr. Lewis A. 
Sayre for suggesting its use and teaching us how to apply 
it in this disease. Most of the objections raised against the 
plaster jacket are not valid, and are raised by persons who 
have not tried it, or who do not know how to apply it 
properly. The worst that can be said against it is that it 
cannot be removed as often as desirable to allow the patient 
to bathe. Everv one, however, who is accustomed to its 
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use, has seen fastidious ladies wear it, not only without mur- 
mur or complaint, but with great comfort and satisfaction. 
This objection can, of course, be overcome by opening the 
jacket and attaching hooks for lacing, but this destroys 
some of the best features of the jacket. It is a great ad- 
vantage to have an appliance that is so fitted to the body 
that it cannot get out of place, and so constructed that it 
is entirely under control of the surgeon. 

The plaster jacket is not nearly so good an appliance for 
disease in the upper dorsal and cervical regions as properly 
selected steel braces, but in charity work the writer has 
often been obliged to use it, and, with the addition of the 
jury-mast, has obtained good results. 

A head support is demanded by every case above the 
seventh dorsal vertebra, no matter what kind of brace is used. 

The patient should be prepared for the application of the 
jacket by applying a sleeveless knit undershirt, or, what is 
better, a stockinette made for this purpose. The prominent 
bony points should be protected by wool or soft felt, and in 
adult women and developing girls, pads should be applied 
over the breasts that can be removed after the jacket is 
hardened. A " dinner pad " is not necessary. 

The most convenient plaster bandage for this purpose is 
one six inches wide and si.x yards long. Six of these 
bandages will be sufficient for a jacket for an average-sized 
adult, and for a child, from two to four, according to the 
size of the child, will be required. The mistake is often 
made of applying too many bandages and making the jacket 
too heavy. 

The patient should be suspended by the head until the 
spine is made as straight as possible. He should be 
instructed to grasp the rope, with his hands well up, and 
pull (see Fig. 13). This keeps the arms out of the way, 
and is often all the extension that is necessary. It is a 
mistake to lift the patient off his feet, because it is un- 
comfortable and unnecessary, and frightens him so that he 
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dreads a re-application. Properly conducted, this need not 
be a painful or alarming process. When the patient is a 
child, it will add very materially to the surgeon's comfort to 
stand him upon a stool. The bandages should be placed on 
end, in plt-nly nf warm water, unlit bubbles cca«c tn rise. 




when they should be gently squeezed in the hand to get rid 
of the surplus water, and applied from below upward. Just 
as one bandage is taken out of the water, another should be 
put in. The jacket should extend from just above the 
trochanters, well up to the neck (Ftg. 41). The bandages 




IPO. 
should be applied comforiably tight, and should overlap 
one another in such a manner as lo make the jacket of an 
even thickness throughout. At the last, it is well to apply 
a couple of extra turns of the bandage at the upper and 



lower edges and at tiie waist-line, as these are the points 
where the greatest strength is required. Every layer should 
be rubbed well as it is applied, so as to make it adhere to 
the one underneath, and the ^shole jacket should be well 
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molded to the shape of the body as it hardens. When 
good bandages are used, the jacket hardens in a very few 
minutes. While it is hardening, the edges should be 
smoothed by the fingers, and it should be cut under the 
arms so as to be comfortable. The jacket should not be 
expected to bear weight under the arms, but by grasping 
the body as a whole it should so support the body that the 
minimum amount of weight will fall upon the diseased 
bodies of the vertebrae. 

When the patient lives at a distance from the attendant, a 

jacket may be worn three or 
four months, but it is desirable 
to change it once in a month 
or six weeks. 

When it is desired to make 
the jacket to lace, it is to be 
applied in the usual manner, 
and cut down the median line 
in front before it is too hard. 
It can then be removed, and 
should be held in shape by a 
roller bandage until it is thor- 
oughly dried. A row of eye- 
lets or hooks attached to a 
strip of leather is then fastened 
to either (^f^%^, by which it 
can be laced up like a corset. This makes a very convenient 
convalescent brace (Fig. 43). 

Various other methods of applying a jacket have been 
suggested, but none can compare favorably with the above, 
as originally taught by Dr. Sayre. Figure 44 illustrates 
one of these methods. 

When head support is required, it is secured by the 
attachment to the jacket of a '* jury-mast," which consists 
of a strip of steel extending from the jacket up along the 
back of the neck and head, and curving over the top of the 




F^'K- 43- — Laced plaster jacket. 
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head in such a manner that a sling can be attached to it in 
which the head and chin rest (Fig. 45). The upright must 
be so placed that it will not maice pressure upon the neck 
or head. The sling is attached to a cross-piece attached 
to the upper extremity of the upright. The principle is, 
that the weight of tJie head will be conducted, by this 
appliance, to the hips of the patient, thus relieving ihc dis- 
eased vertebrae (see Fig. 31). A jury-mast should be 
made in two pnrts, connected by screws, so that the head- 




piece can be removed when necessary without removing the 
whole apparatus. When attaching it lo a plaster jacket the 
greater part of the jacket should be applied first, so that 
just enough plaster is applied over the iron to hold it in 
place. If it is applied too closely to the body it may create 
ridges on the inner side of the cast that would cause great 
discomfort to the patient. 

The plaster jacket is not the best method of treating dis- 
ease of the upper dorsal or cervical regions, but with care 
and skill gond results can be obtained. Wliere the patient 
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is able to bear the expense of a better appliance, this one is 
not to be recommended for disease in these regions. 

In extremely sensitive cases, relief and even permanent 
cure, may be effected by extending the plaster cast up over 
the head in such a manner as to carry the weight of the 
head and prevent motion at the diseased point. 

No fixed rule can be laid down for the selection of the 





variety of brace to be used in a given case. In all charity 
work, plaster- of- Paris readily takes the lead, because of its 
cheapness, and because it can always be at hand ready for 
immediate application. 

In the majority of cases in private practice, and in all 
cases of upper dorsal and cervical disease, some form of 
steel brace is preferable. The stee! brace is neater, cleaner, 
and meets with fewer complaints from the patients than the 
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jacket docs. It can be exafnined and refitted frequently and 
with little trouble. In skilled hands it can be made to meet 
every indication. 

Bradford and Lovett have called attention to the fact 
that the steel brace is not so well adapted to cases with 
lateral deviation as the plaster jacket. 

The steel brace, or anteroposterior support, acts upon 
the principle of a lever, the weight being at the hip-band, 
the fulcrum at the scat of deformity, and the power at the 
shoulders. The variety known as the modified Taylor 
brace embraces all of the best features of this variety of 
appliance (Fig. 47). It consists of a steel band which 
jxirtly surrounds the pelvis at a point between the trochanters 
and the crest of the ilium ; of two uprights of annealed 
steel extending from the waist-band along the transverse 
processes of the vcrtebr;e to the shoulders, and of a hori- 
zontal bar opposite the points of the shoulder-blades. The 
pelvic band is completed by soft leather, and to the upper 
end of the uprights are attached strips of webbing which 
surround the shoulders and are buckled to the ends of the 
horizontal bar. Opposite the deformity, the uprights are 
hinged, and well padded. The uprights are placed wide 
enough apart to prevent pressure upon the spinous pro- 
cesses, bearing entirely upon the transverse processes. The 
brace is held close to the body by a cloth apron, extending 
from the clavicles to the symphysis pubis, to which are 
attached strips of non-elastic webbing (Fig. 48). These 
strips are buckled snugly over the outside of the brace. It 
will sometimes be necessary to pass strips of webbing over 
the shoulders, to prevent the apron from slipping down. 

A brace cannot be bought ready made, but must be 
made from careful measurements for each individual case, 
because its usefulness depends upon the projKT fit. A 
brace that does not fit properly will not only fail to do 
good, but will chafe the skin and add to the suflering of 
the patient, thus leading to failure and disappointment, and 
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bringing treatment into disrepute. Dr. Judson lias estab- 
ILshcd the following rule ; 

" The apparatus may be considered as having reached the 
limit of its efficacy if it makes the greatest possible pressure 
upon the projection compatible with comfort and the integrity 





ot the skin." The uprights must not be too light or too 
highly tempered, so as to allow them to give too much, and 
thus allow a bending forward of the spine. 

When taking measurements for the brace the child should 
be laid upon its face, with the body uncovered, and an out- 
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line of the spine taken by a strip of lead or block tin (Fig. 
49), This should be laid upon a piece of stiff paper and the 
outline traced by a pencil. The paper can then be cut so 
that its edge will be a perfect outline of the spine and can 
be used by the instrument-maker as a pattern, A tracing 
should also be taken from the lead upon a page of the sur- 
geon's case book, so that, by comparing future tracings, he 
may know whether the deformity is increasing or not. 

To apply the brace, the child should be laid upon its face 
with the apron spread under it. In this attitude the spine 
is in the best possible position, and the brace can be accu- 
rately fitted. The brace is then applied so that, when the 
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pelvic band is buckled and the pads fitted to the deformity, 
the upper ends of the uprights will stand out just a little 
from the back. Then, when the straps around the shoul- 
ders arc buckled, extra pressure will be made over the 
kyphos. 

The child should never be allowed to stand a moment 
without his brace, and when the brace is removed, as it 
should be daily for a bath, he must be handled with the 
utmost care. The brace should not be removed until many 
months after all active symptoms have disappeared. The 
hinge in the Taylor brace adds very materially to its cost, 
and is more of a convenience than a necessity, so it may be 
dispensed with. 


i 



ORTHOPEDIC SURGEKY. 



The Washburn brace has no hinges, but is otherwise 
practically the same as the Taylor brace. Its shape can be 
changed at any time by bending the uprights. This is a 
very satisfactory appliance (Fig. 50). 

It is necessary to mention one more variety of brace in 
order to condemn it. It has some of the features of the 
Taylor brace, but depends for its usefulness upon crutches 
making pressure in the axilla. Unfortunately, tliis is the 
variety of brace most fre- 
quently sold by instrument- 





makers to physicians not skilled in orthopedics and to 
persons who try to dispense with a medical adviser. It 
is inefficient, because light pressure under the movable 
shoulders does not afford support and heavy pressure can- 
not be endured. 

When the disease is above the seventh dorsal vertebra, 
head support is indicated, and it is a difficult problem for 
one unaccustomed to orthopedic work. The jury-mast can 
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be attached to the steel brace just as readily as to the plas- 
ter jacket, but is inconvenient and unsightly. Dr. Taylor's 
head-piece is the most commonly used. It consists of a 
light steel band shaped to the under side of the head and 
chin, and fastened to the brace by a steel upright at the 
back (Fig. 51). This, properly padded, is very comfortable 
and eflficient. A very ingenious device has been invented 
by Dr. Shaffer which enables one to adjust the head-piece at 
any angle desired. The only objection to it is its expense. 

Lateral deviation sometimes interferes with the fit of the 
steel brace at first, but it usually disappears in a short time. 

Numerous devices have been invented for the treatment 
of cervical disease which do not require the spinal brace. 
A collar fitted over the shoulders and under the head meets 
the indications very well and can be made from plaster-of- 
Paris, leather, felt, or wire (see Fig. 25). A case of cervical 
Pott's disease, accompanied by severe pain, may be tem- 
porarily treated by rest in bed and traction upon the head 
by means of a weight and pulley. 

The treatment of abscesses is a topic concerning which 
the most extreme views are held, the over-conservative 
urging that they should be allowed to run their course 
unmolested, and the heroic surgeons advocating operative 
procedures in every instance. The best treatment undoubt- 
edly lies between these two extremes. The term ** con- 
servatism " has been sadly abused by a certain class of 
do-nothing surgeons. It is not conservatism to refuse to 
operate on every case simply because some cases are better 
without operation. On the other hand, there is little doubt 
but that if it were the rule to operate upon cw^ry case of 
abscess as soon as diagnosed, the mortality rate would be 
increased. 

It is impossible to lay down exact rules as to when to 

and when not to operate, because each case must be a law 

unto itself The surgical axiom, that whenever pus is found 

it must be evacuated, is not applicable to the so-called 

7 
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abscesses of Pott*s disease, because they do not contain true 
pus. It is an established fact that in a certain percentage 
of these cases the abscess will be absorbed, and that a 
goodly number will recover if allowed to evacuate them- 
selves without interference ; but this is no argument against 
operation when it is indicated, as it undoubtedly is in some 
cases. 

It is the opinion of those who have had most experience 
in the operative treatment of these cases, that when an 
abscess is rapidly or persistently increasing in size, or when 
the health of the patient is failing, or when serious pressure 
symptoms are present, operative interference is indicated. 

Repeated aspiration has yielded some good results, but is 
often a waste of valuable time, and is not to be recom- 
mended. The needle is apt to become clogged, and, at best, 
removes only the least harmful part of the contents. 

Evacuation through a small incision or a larger trocar, 
followed by thorough irrigation with disinfecting lotions 
and subsequent injections of an emulsion of iodoform, fol- 
lowed by immediate hermetic closing of the wound, is to be 
highly recommended. In the writer's hands, this treatment 
has yielded very gratifying results. The washing out should 
be thorough, first with a i : 2000 bichlorid solution, and 
afterward with sterilized water. From two drams to two 
ounces of a ten per cent, emulsion of iodoform should then 
be injected, and the wound be hermetically sealed. The 
amount injected is regulated by the age of the patient. 
This operation will usually have to be repeated once or 
twice at intervals of from one to three weeks. 

When injection fails, or when, for any reason, incision is 
preferred, it should be free and thorough. In a psoas 
abscess, for example, at least two openings should be made, 
one at the lowest point and one in the loin, and after 
thorough evacuation of the contents and irrigation with a 
bichlorid solution, drainage-tubes are introduced and a 
surgical dressing applied. It is futile to use the curet in 
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these cases, because the whole abscess cavity cannot be 
reached, and a partial curetting only increases the danger of 
general tubercular infection. The dressings must be re- 
applied as often as soiled, and the tubes allowed to remain as 
long as there is sufficient discharge to require their presence. 

The danger is that pyogenic germs may gain entrance to 
the abscess cavity and produce a mixed infection. This 
eventually occurs in all cases, but, after sufficient time has 
elapsed to establish healthy granulation, it is not a serious 
matter. 

The fact that these wounds become infected is no argu- 
ment in favor of allowing them to open themselves, because 
the same thing always happens when they are let alone. 

In lumbar and psoas abscesses it is not sufficient to open 
the most prominent point, because there are always two 
parts to them, one internal and one external to the fascia, 
communicating by a small opening through the fascia. 
Either this opening in the fascia must be reached and en- 
larged, or both parts of the abscess must be reached directly. 

A retrophar>'ngeal abscess occurring with cervical dis- 
ease is a grave complication, since, in addition to the 
ordinary dangers of an abscess, there is the danger of 
suffocation from rupture into the throat. It should be 
promptly opened, with the head hanging backward over the 
end of a table. This position allows the discharge to take 
place through the nostrils, and avoids the danger of suffo- 
cation. This position also affords ready access to the 
abscess, and, with the aid of a gag, enables one to see just 
what he is doing. 

A better way, in some cases, is to make a free incision 
along the posterior border of the sternocleidomastoid 
muscle, push the large blood-vessels forward, and reach 
the abscess directly without communicating with the mouth. 
This is a more formidable procedure than the other, but the 
wound is less liable to become infected before healthy 
granulations are established. 
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Psoas contraction sometimes becomes so marked and 
persistent a symptom as to require treatment. We have, in 
the Northwestern Hospital, one patient facetiously spoken 
of as the " quadruped," because his double psoas contrac- 
tion compels him to get about on all fours (see Fig. 29). 
Before the deformity is too old and well established, it can 
best be overcome by weight and pulley. This treatment 
will need to be kept up enough of the time to prevent 
relapse. Later, when the deformity remains after the dis- 
ease is well, the only way to overcome it is to perform an 
osteotomy just below the trochanters, placing the limb in 
the straight position, and treat as a simple fracture of the 
femur. This treatment is very satisfactory, and should 
always be recommended in severe cases. 

Paraplegia requires no special treatment, aside from the 
care of the bladder, bowels, and integument, as in paraplegia 
from other causes. Very large doses of iodid of potassium, 
from 100 to 300 grains three times a day, have been highly 
recommended by Gibney, but it disturbs the patient's 
digestion and makes him feel badly, and he will get well 
just as surely and almost as quickly without it. 

Laminectomy, or removal of a part of the arches of the 
vertebrae, has been suggested in paralytic cases, and has 
been practised enough to teach us that the mortality rate is 
very large, and that the results are not correspondingly 
good. It certainly is not to be considered until the 
paralysis has extended beyond the time when recovery 
usually occurs. 

TYPHOID SPINE. 

Gibney has reported a number of cases* in which the 
patients suffered from what he terms ** typhoid spine." 
The condition comes as a sequel to typhoid fever, and is 
characterized by constant pain, which is aggravated by 

* See " Trans. American Orthopedic Association," vols, ii and iv. 
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lateral or forward motion, tenderness upon pressure, espe- 
cially in the lumbar region, and rise of temperature. 
Some of these cases come on following a contusion, and 
others without apparent cause. He believes the condition 
to be a periostitis, and that the term ''perispondylitis" 
might be appropriately applied if it were understood that the 
term did not signify tuberculosis. The patients recover in 
a few weeks, either with rest in bed or spinal support. 



CHAPTER VI. 

INFANTILE SPINAL PARALYSIS; PROGRESSIVE 

MUSCULAR ATROPHY. 

This is an acute paralysis of children, and is due to an 
acute inflammation of the anterior comua of the spinal 
cord (Fig. 52). It has been known by a variety of names, 
such as poliomyelitis, essential paralysis of children, acute 
atrophic spinal paralysis, and myelitis of the anterior horns. 

Etiology. — ^The exact cause of this inflammation is not 
well understood. The vast majority of cases occur in 
children under three years of age, during dentition. This 
is so common that it has been called ** teething palsy." It 
occurs during extremes of hot or cold weather, especially 
when bowel troubles are prevailing. Traumatism, sitting 
on the cold ground, and overexertion have been mentioned 
as causes, but it is difficult to prove that they bear any 
such relation, because the disease frequently appears in ap- 
parently healthy children when no cause can be assigned. 
Boys and girls are affected alike. It occurs as a complica- 
tion or a sequel of measles, scarlet fever, typhoid fever, 
and pneumonia. 

Pathology. — Microscopic appearances show that this is 
undoubtedly an acute non -suppurative inflammation of the 
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anterior horns of the spinal cord. It is most severe at the 
cervical and lumbar enlargements, but is more or less dif- 
fused along the cord. It may be unilateral or bilateral. 

The inflammation is destructive in character, some of the 
large multipolar ganglion-cells always being destroyed. 

In recent cases the microscopic changes are slight, but 
in old cases the cord is shrunken. The microscope shows 




changes at an early date. Polar cells may be seen in all 
stages of atrophy. The destroyed tissues arc replaced by 
connective tissue. The comua may be completely de- 
stroyed and replaced by connective tissue. 

The muscles lose their strize. and undergo rapid granular 
degeneration, until nothing is left but fat and muscle cor- 
puscles contained in the sarcolemma. The inflammation 
does not extend to the brain. 
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The bones become atrophied. A long bone may show 
several inches shortening, partly owing to atrophy and 
partly to interference with growth. Dislocations and dis- 
tortions of joints are late effects of this disease. 

Symptoms. — This disease may be divided into three 
stages, which gradually run into one another ; the stage of 
onset, of convalescence, and of deformity. 

Paralysis is the first characteristic symptom. A number 
of symptoms are mentioned as belonging to the pre-para- 
lytic stage, such as diarrhea, convulsions, and pain in the 
back ; but it is more rational to speak of these as the results 
of a common cause, since they often exist without paralysis. 
In a large percentage of cases of poliomyelitis the child will 
have convulsions and diarrhea, but, on the other hand, many 
cases occur in children in seemingly perfect health. The 
paralysis comes on very suddenly, generally during the 
night, and reaches the maximum in a very few hours. It is 
not uncommon to find a child paralyzed in the morning 
who had retired in apparently perfect health. Exception- 
ally, the whole body m«iy be affected, when the disease is apt 
to prove rapidly fatal. As a rule, however, only portions of 
the body are affected, and the tendency is toward improve- 
ment. Roth lower extremities, or one lower and one upper 
extremity, may be affected. In the majority of cases the 
paralysis is confined to one lower extremity. Occasionally 
the bladder is affected for a short time at first ; but it 
always recovers in a few days. When an arm and a leg 
are affected, the arm begins to improve first. 

The paralysis remains stationary for a short time only, 
when it is followed by the stage of convalescence. In from 
two to six weeks decided improvement will be noticed. 
F*or the first few weeks improvement will be quite rapid, 
after which there is a period of slower improvement. After 
si.x months little, if any, improvement is to be expected. 
Recover}' is never complete, certain groups of muscles re- 
maining jx^rmanently paralyzed. In the lower extremities 
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the extensors, the peroneal group, and the quadriceps ex- 
tensor are the muscles most frequently permanently affected. 
In the upper extremity the deltoid suffers most frequently. 
The diaphragm, abdominal, and back muscles may be 
affected. 

The paralysis affects motion only, sensation being unaf- 
fected. In a few cases the muscles are hypersensitive for 
a time. 

Atrophy is an early and characteristic symptom. It 
begins in a few weeks and progresses rapidly. The circu- 
lation is poor. The limbs become cold and blue ; pressure 
upon them will leave a white spot, to which the color 
slowly returns. Painful, unhealthy ulcers may form. The 
reflexes are entirely abolished. 

After a few months, owing to paralysis and trophic 
changes, deformities appear. In the foot, talipes equino- 
varus, calcaneovalgus, equinus, calcaneus, and cavus occur, 
their frequency being in the order mentioned. 

Flexion of the knee, with subluxation backward of the 
tibia, may occur. Hyperextension and knock-knee also 
occur. These deformities are the result largely of unopposed 
muscular contraction. The leg may be loose or flail-like. 
The hip may become flexed, causing lordosis of the spine. 
When the anterior and internal muscles of the thigh are 
affected, the whole limb becomes rotated outward, and is 
very weak and useless. The upper extremities are rarely 
deformed from this disease. The sternocleidomastoid may 
be affected, causing wry-neck. The spine may become 
deformed on account of paralysis of the erector spinae 
muscles, or on account of the shortening of one leg (see 

Fig. 5)- 

The deformity may be a scoliosis or a kyphosis, owing 

to the muscles affected. Dislocation of the hip upon the 
dorsum of the ilium has occurred in old severe cases, caus- 
ing one or two inches shortening. 

Diagnosis. — The diagnosis, except in very mild cases. 
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is not difficult. It is never made before the appearance of 
the paralysis. The sudden, painless onset reaching its 
maximum in a few hours, affecting motion only, accom- 
panied by loss of reflexes, and speedily followed by 
atrophy and partial improvement, make a history that can 
hardly be mistaken. Later, the peculiar deformities and 
blue, cold extremities are quite characteristic. Specialists 
who have skill in the use of electricity have a certain 
means of diagnosis in this disease, owing to the pecu- 
liar electrical reaction — the so-called reaction of degenera- 
tion. This means of diagnosis, however, is not available 
for the average practitioner, since he does not possess the 
requisite amount of skill to apply it. This, like many 
other affections coming under the care of an orthopedist, is 
often called rheumatism, but bears no resemblance what- 
ever to it. 

At an early stage it may be difficult, or even impossible, 
to differentiate between this affection and cerebrospinal 
meningitis, but after a little time there need be no diffi- 
culty. In the latter the patient is very ill, and has higher 
temperature, retraction of the head, and brain symptoms 
that do not belong to the former. Many cases of paralysis 
in children, said to have been caused by cerebrospinal 
meningitis, are undoubtedly cases of poliomyelitis, because 
the former disease is not followed by permanent paralysis. 

The so-called rachitic paralysis need give very little 
trouble in the way of diagnosis, because, upon examina- 
tion, it will be found not to be a true paralysis, and other 
symptoms of rickets will be present. 

Diphtheric paralysis affects muscles of the palate, and 
is not followed by atrophy. Poliomyelitis may occur as a 
complication or sequel of diphtheria. 

Congenital dislocation of the hip has been mistaken for 
this disease, but it need only be thought of to be diagnosed, 
for it is not accompanied by paralysis or marked atrophy. 

In hip-joint disease, instead of paralysis, there is mus- 
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cular contraction and limitation of motion. The atrophy is 
not nearlv so well marked, and the limb does not become 
blue and cold. In hip-joint disease there is a long historv' 
of pain and inflammation, while in {x>liomyelitis the 
s>'mptoms of inflammation are either absent or ver\' mild. 

The paralysis of Pott's disease is accompanied by the 
pain, deformitv'. and other symptoms of Pott's disease. 
The reflexes are exaggerated, the paralysis is usually 
bilateral, and atrophy is not marked. 

Cerebral paralysis may begin suddenly and with con- 
vulsions, but the paralysis is hemiplegic and there is accom- 
pan\Tng &cial paralysis. The reflexes are e.xaggerated ; 
the electrical reaction is normal, and the atrophy is not 
marked or rapid. The deformities following cerebral 
paralysis are spastic in character. 

Spinal paralysis, due to hemorrhage in the cord, is bi- 
lateral, and is complete both as to motion and sensation. 
Bladder troubles and bed-sores soon follow. 

Acute transverse myelitis is rare in childhood. It aflects 
both legs, and usually sensation, as well as motion. The 
electrical reaction is normal, and the refle.xes are exag- 
gerated. Bed-sores and bladder troubles begin early. 

Prognosis. — It is seldom that this disease ends fatally, 
and when it does, it is usually due to j>aralysis of the respira- 
tory* muscles. The paralysis rarely grows any worse after 
the second day. and usually shows improvement within 
two weeks. It is always safe to sa\- to the parents that 
the paralysis is as bad the first day as it is likely to be, 
and that there is sure to be some improvement. It is 
never possible, however, to say at first how great the 
improvement will be. Duchenne lays down the rule that 
muscles that respond to the faradic current during the 
second week will recover. Second attacks are verv rare. 
The improvement usually begins in the second week, and 
progresses rapidly for a couple of months, after which 
there is a f>eriod of slower improvement of about four 
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months. After six months, little, if any, improvement is to 
be expected. The improvement is confined to certain 
groups of muscles, and, owing to the loss of balance be- 
tween muscles, there is sure to be deformity unless pre- 
vented by proper treatment. Although the paralysis grows 
no worse as the child grows older, the deformity increases 
unless prevented by mechanical means. In some cases 
there is marked atrophy of bone, causing shortening of the 
limb. 

From a strictly orthopedic standpoint, the prognosis is 
far better than is generally believed. It is only when de- 
formity is well established that the orthopedic surgeon sees 
these cases, but even then he can overcome the deformity, 
restore muscles that were apparently paralyzed, and many 
times put the patient upon his feet. Any effort at this time 
to restore completely paralyzed muscles is futile. Partly 
paralyzed muscles can be strengthened and developed, pro- 
viding they are placed in the normal position and given 
proper mechanical support. Any kind of treatment with- 
out mechanical support will fail. 

Treatment. — The treatment is medical, mechanical, and 
operative. There cannot be said to be any treatment 
before the appearance of the paralysis, because the disease 
is not recognized. As soon as recognized, however, it is 
very natural to give medicine, but with how much benefit it 
is very difficult to say. Many remedies have been highly 
spoken of because rapid improvement followed their 
administration, but the improvement would have taken 
place just the same had they not been administered. 

Indications must be met, the bowels and diet regulated, 
and deformity prevented. It is rational to give ergot and 
the bromids, and to apply cups along the spine soon after 
the attack. The child's position should be either upon the 
side or face, so as not to encourage stasis in the part 
affected. The limbs should be moved and the joints ex- 
ercised from the very first. Gentle rubbing should be 
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practised often. Later, when the inflammation has sub- 
sided, strychnin should be given, and massage and elec- 
tricity should be employed. The galvanic current should 
also be used. 

Electricity has enjoyed a great reputation in these cases, 
but the amount of good it does is questionable. It must 
be borne in mind that the disease is not in the muscles, but 
in the spinal cord. In old cases, such as come to the 
orthopedist, after deformity is well established, electricity 
can often be used to good advantage after the deformity 
has been overcome and the proper apparatus applied. It is 
useless, unless the orthopedic treatment is first carried out, 
because it is not the muscles that are completely paralyzed 
on account of the destruction of the nerve-cells supplying 
them that are to be benefited, but it is the muscles that 
have some nerve supply left that can be strengthened and 
developed. These weakened muscles cannot be improved 
by electricity or anything else until they are placed in their 
normal position and are given some assistance by mechani- 
cal means. 

As compared with paralysis from other causes, there is 
very little tendency to the formation of bed-sores in this 
disease, but great care should be exercised to keep the 
child clean and to change its position often enough to re- 
move all danger of this complication. Pain will not be 
severe enough in any case to require special attention. 
Opiates are contra-indicated. 

A duty very commonly neglected by the family practi- 
tioner is to prevent deformity as much as may be. Begin- 
ning at an early period, it requires very slight mechanical 
support to keep the limbs in the normal position. While 
the child is confined to bed, the necessary support can be 
given by means of pillows and sand-bags, but as soon as 
he is able to sit up a suitable apparatus should be applied. 
Sole-leather, felt, and plaster-of- Paris may be applied until 
steel braces can be made, but should be looked upon as 
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only temporary arrangements, since they would have a 
tendency to interfere with the proper nourishment of the 
limb. The special variety of apparatus to be applied in 
each case at an early period should be just the same as that 
which will be advised .for a case after deformity has been 
overcome. 

These cases are brought to the orthopedist after de- 
formity has taken place, and his duty is, if possible, to 
overcome the deformities, and so support the weakened 
extremities by mechanical means as to enable the patient 
to walk. The deformity can often be overcome by mechan- 
ical means, but sometimes operative measures are neces- 
sary. Since certain muscles are permanently destroyed, it 
will be necessary to permanently supply this deficiency by 
mechanical means, unless, as is happily often the case, by 
operative measures the crippled extremity can be made to 
perform its function without artificial help. 

Before applying permanent apparatus it will be necessary 
to first overcome the deformity. This can often be accom- 
plished in a comparatively short time by continuous pres- 
sure^ applied in the proper direction, and when it can be so 
done, it is preferable to operation. When it is found, how- 
ever, that the method will require too much time or cause 
too much suffering, tenotomies of fasciae and tendons, fol- 
lowed by forcible correction, are better. 

In cases of equinovarus, the tibialis anticus, the tendo 
Achillis, and the plantar fascia may require tenotomy. In 
calcaneovalgus, the peroneal group may have to be cut. In 
equinus, the tendo Achillis alone will require tenotomy, and 
in calcaneus this tendon will have to be shortened. The 
process suggested by Willet for shortening the tendon con- 
sists of cutting the tendon obliquely, overlapping the cut 
ends, and sewing them together with catgut. The tenotomies 
required for these deformities are performed just the same 
as for contracted tendons elsewhere, simply avoiding nerves 
and blood-vessels. After a tenotomy for a club-foot due to 
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paralysis, it is not necessary or advisable to overcorrect the 
deformity before applying retention apparatus, as should be 
done in congenital club-foot, but the foot should be placed 
in the normal position at once. Older writers feared to 
tenotomize tendons for paralytic club-foot for fear of caus- 
ing a flail-foot, but their fears were groundless. 

In the operation for shortening the tendo AchilHs, an in- 
cision two inches long should be made parallel with the 
tendon, and the tendon exposed. It should then be cut 
more or less obliquely through ; the ends are then lapped 
over each other until the foot is brought to a right angle to 
the leg, and stitched together, the stitches being so placed as 
to take firm hold, and so that they will not constrict the 
tissues too much. Gibney recommends a Y-shaped incision 
as affording better access to the tendon. 

Before undertaking this operation, a thorough examina- 
tion of the calf-muscles should be made to ascertain 
whether they are entirely paralyzed or not, for if they are, 
the operation would be entirely useless. Robert Jones 
advises that when the tendon is shortened, arthrodesis 
should be performed upon the ankle-joint to prevent relapse. 

After tenotomy, the limb must be placed in a plaster-of- 
Paris cast, or other fixed dressing, for at least two weeks, 
and four weeks are better. There is a constant tendency to 
stretching and relapse, and this must be guarded against by 
mechanical means, or by following Jones' advice. 

A very efficient means of preventing relapse after shorten- 
ing the tendo Achillis is to apply a leg-brace, consisting of 
two uprights extending from the bottom of the shoe up 
either side to a band just below the knee. The half of this 
band going back of the leg should be of steel, and should 
be firmly riveted to the upper end of the uprights. It 
should be padded and covered with leather, and the anterior 
half should be made entirely of leather, with buckles for 
fastening around the leg. To the middle of the steel band 
should be attached a wire loop, to which is attached an 



INFANTILE SPINAL PARALYSIS. Ill 

artificial muscle, made of stout rubber webbing or tubing, 
and extending down to the heel of the shoe, where it is 
firmly attached. The uprights should be jointed opposite 
the ankle. A spring may be substituted for the rubber tubing. 

For other deformities of the foot, this same brace, with- 
out the artificial muscle, and with the addition of a steel sole 
to the shoe, can be used. This sole should be very light, 
but should cover the whole bottom of the shoe in front of 
the heel, in order to prevent the twisting of the shoe that 
surely occurs unless this precaution is taken. 

In all cases in which a part of the deformity is an equinus, 
a lock should be put in the joints, so that the toes cannot 
drop further than to a right angle with the leg. Rubber 
muscles can at times be attached to take the place of 
weakened or paralyzed muscles. 

It will frequently be found, after correcting a deformed 
foot and giving a projK^r mechanical support, that some of 
the muscles that were supposcii to be quite useless will 
develop considerable strength. If a healthy muscle were to 
be constantly overstretched, it would soon undergo atrophy 
and become weakened and comparatively useless. After 
straightening a foot of this kind, massage and electricity 
should be persistently applied, not to attempt to restore 
completely paralyzed muscles, for that would be useless, 
but to restore and strengthen muscles that have only been 
weakened. 

An operative procedure that is of comparatively recent 
date is to substitute a healthy muscle for a paralyzed one. 
This is accomplished by cutting the tendon of the healthy 
muscle and attaching it to that of the paralyzed one. A 
number of very gratifying results have been reported by 
various writers. 

Nicoladoni recommends that, in a case where the gas- 
trocnemius and soleus are completely paralyzed, and the 
peronei are healthy, the latter be made to do duty for the 
former. 

The operation is performed as follows : An incision is made 
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over the peronei tendons, extending from the malleolus far 
enough up the leg to freely expose the tendons. A trans- 
verse incision is now made near the lower end of the first 
one, the flap is dissected up, exposing the peroneal ten- 
dons and the tendo Achillis. A sufficient space is now 
denuded on the side of the tendo Achillis, the peroneus 
longus and brevis tendons are cut across, opposite the 
malleolus, and their ends fastened to the denuded surface 
of the large tendons ; or, what is better, the tendo Achillis 
is split longitudinally and the ends of the peroneal tendons 
passed through the opening and sewed there with catgut 

Dr. Golds waith, of Boston, read a paper before the Ameri- 
can Orthopedic Association, September, 1895,* in which he 
reports several cases of tendon -grafting with satisfactory 
results. 

Milliken reports, in the Medical Record of October 26, 
1895, a case in which a part of the tendon of the extensor 
pollicis was grafted into the tendon of the tibialis anticus 
with very successful results. 

It would seem, from the few cases reported, that tendon- 
grafting is destined to have a brilliant future. 

In some cases of infantile paralysis the muscles control- 
ling the movements of the ankle-joint are so completely 
paralyzed that the joint is flail-like and useless. In such 
cases an effort should be made to make the member sup- 
port the weight of the body by stiffening the ankle-joint. 
This operation is known as arthrodesis, and has afforded 
some very gratifying results. The ankylosis is usually 
ligamentous in character, and the loss of motion in the 
joint is in a measure compensated for by an increase in the 
amount of motion in the mediotarsal joint. 

The operation consists in opening the joint and removing 
the cartilages from the joint surfaces. Various points have 
been suggested for entering the joint, but the writer has 
been best pleased with an incision along the outer margin 
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of the tendo Achillis, entering the joint from behind. The 
muscles offer no resistance, so that it is comparatively easy 
to open the joint sufficiently to admit an instrument. A 
knife, gouge, or Volkmann spoon may be used for remov- 
ing the cartilage. It is not necessary to get all the car- 
tilage away. After removing the cartilage, the wound is 
closed with catgut and a surgical dressing applied, and over 
this a plaster cast, which should remain for at least a 
month. Since the union is only ligamentous, mechanical 
support may be necessary. This is a safe, and, many times, 
a satisfactory operation, but should never be undertaken by 
one who is not thoroughly familiar with modem surgical 
methods. 

At the knee the deformity is usually a flexion. Sub- 
luxation backward of the tibia is vcr>' common. Occasion- 
ally knock-knee will be present. In the majority of in- 
stances the flexion can be easily overcome by mechanical 
means, without operation. Extension by weight and pul- 
ley will often answer very well, but it keeps the patient in 
bed. When there is no tendency to displacement back- 
ward of the tibia, a very simple and efficient way to 
straighten the knee is to apply a straight posterior splint, 
well padded at the ends where it has its bearing, and grad- 
ually draw the knee down by means of an elastic bandage 
until the popliteal space touches the splint. The bandage 
must be applied lightly or it will cause great discomfort 
where the ends of the splint touch the calf and back of the 
thigh. Carefully applied, this will yield prompt and satis- 
factory results. The ordinary Martin bandage is rather 
better than an Esmarch bandage, because it is lighter and 
not so likely to make too strong a pressure. It should be 
wound around the limb and splint as if the splint were 
being applied for a fracture. When there is any tendency 
to backward displacement, this method cannot be used. 
In this case some form of splint or brace must be used that 

will push the tibia forward ; or, if extension by weight and 
8 
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pulley be resorted to, extension must be made in two 
directions — viz., in the direction of the long axis of the 
tibia, and forward on the upper end of the tibia in the direc- 
tion of the long axis of the thigh. In some cases brought 
to the orthopedist, the deformity is so fixed that too much 
time would be required to overcome it by mechanical 
means, and operative measures should be resorted to at 
once. The hamstring tendons, and sometimes the popliteal 
fascia, will require cutting. When the fascia is involved, it 
is better to make an open transverse incision, through 
which both the fascia and the tendons can be cut. This 
should be done under aseptic precautions, and immediately 
closed up. When the fascia is not involved, the tendons 
should be tenotomized subcutaneously. The tenotome 
should be introduced on the side next the popliteal space 
for both tendons, taking special care, when cutting the 
outer tendon, to keep very close to it to avoid cutting the 
external popliteal nerve, which lies close by. After tenoto- 
my, the deformity should be at once overcome, and the 
limb held straight by means of a plaster cast for about a 
month, or until the tendons are thoroughly united, after 
which the necessary apparatus should be applied. The 
best apparatus consists of a steel waist-band and two steel 
uprights, one extending from the waist-band down along 
the outside of the limb, to the bottom of the shoe, and the 
other extending from the bottom of the shoe to the peri- 
neum. Both are jointed at the knee and ankle, and the 
outside one is also jointed at the hip. The joint at the knee 
should have a lock so arranged that it will stiffen the joint 
when the patient stands, and so that he can unlock it when 
he wishes to sit down, by simply pressing against it outside 
of the clothing (Fig. 53). 

This same apparatus should be applied where there is 
no deformity, but where the extensor quadriceps is too weak 
to support the body in the upright position. In such a caj=e 
a rubber spring can be added to assist the muscle. 
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III cases wiiere the extensor quadriceps is completely 
paralyzeil, it is advisable to i>crnianently stifieii the joint ; 
this is done by opening tlie joint and sawiiijj ofT the joint 
cartilages as first sug[resteil by Albert. The leg is then 
put up straight, in a plaster cast, until bony union has taken 
place. Only a very thin slice should he removed from each 
bone, so that its growth will not he interfered with. No 
nails, wires, or anytliing but the plaster is reipiired to hold 
the bones in place. Ap, Morgan Vance* has reported 
seven cases in which he [lerfomied 
this operation. He reports eminently 
.satisfactory results in patients under 
ten years, but both of his cases over 
ten died a few days after the o|)era- 
tion, from fat cnibolism. fie, there- 
fore, advises that the o])eralioii be 
done only in patients inider ten or 
twelve years of age. The writer's 
exix;ricnce has been in yoiuig ciisrs, 
and has been very satisfactory, 

Robert J ones, t of Liverpool, re- 
ports 26 cases of knee- and ankle- 
joints oi>erated upon without a mis- 
hap ; a number of them were over _ 
ten years of age. In the knee, he |i<>n o( wmk limbs. 
does not do a formal excision, but 

opens the joint in fronl. removes the semilunar cartilages, 
and finally removes the joint cartilages with a thin layer of 
bone, leaving the crucial ligaments, lie reports very .satis- 
factory results. 

In cases where all of the muscles of the limb are more 
or less afleeted, the psoas and iliactis are unaffected, and 
can be dejiendeil upon to move the limb forward, so that 
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when tile joints are stiffened by mecliani 
means locomotion is possible. 

Deformities of the hip from infantile paralysis are more 
difficult to treat satisfactorily than those of the other 
joints, because the whole limb 
is necessarily involved in the 
paralysis, and because some of 
the contracted tendons are so 
deep-seated that they cannot be 
easily reached. When weight 
iiiid pulley will not overcome the 
deformity at the hip in a short 
lime, all of the superficial muscles 
requiring it may be cut sub- 
ciitaneouslyand the limb forcibly 
straightened at once ; but when 
ihe psoas tendon is contracted, 
it can only be cut by careful 
dissection through a free open- 
ing. When the deep tendons 
;md fasciae are firmly contracted, 
it will be found easier and safer 
to perform an osteotomy just 
heloiv the lesser trochanter in 
order to bring the femur into 
proper position. The limb should 
then be put in a plaster cast and 
treated as a simple fracture. 
Before concluding this chap- 
.iimi-iiy (\v. A. j..T(cs|. ter, the writer would again insist 

that patients of this kind who 
are seemingly hopeless should not be turned away without 
first having every effort made to better their condition, 
because by judicious use of al! modern methods, both 
mechanical and operative, much good can be accomplished. 
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PROGRESSIVE MUSCULAR ATROPHY (Fis. 54). 

This disease is of interest to the orthopedist only because 
it may be confounded with the various paralyses that he 
is called upon to diagnosticate and treat, particularly when 
it appears in childhood. 

It comes on ver\' gradually, the first symptom being a 
loss of strength in the part affected. In children, the lumbar 
muscles and the legs are apt to be first affected, and in adults, 
the muscles of the thumb, hand, or shoulder. The character- 
istic feature is the slowly progressing atrophy of the muscles. 
The disease is to be differentiated from infantile spinal par- 
alysis by the slow onset, the reflexes and electric reactions 
being normal. The affection may resemble peripheral par- 
alysis due to an injur)*, but is to be differentiated from the 
latter condition bv absence of a traumatic history. 



CHAPTER VII. 

INFANTILE CEREBRAL PARALYSIS, OR SPASTIC 
PARALYSIS; PSEUDOHYPERTROPHIC 

PARALYSIS. 

There is little doubt but that the term ** spastic paraly- 
sis " has been applied to a number of different diseases. 
Within a few years we have learned to describe a few differ- 
ent conditions, but our knowledge is still ver\' limited. 

The palsies, so called, are not always [paralyses, but are 
sometimes spastic contractions without paralysis. The 
trouble may be hemipiegic, diplegic, or paraplegic. Of I 50 
cases reported by Osier, 120 were hemipiegic, 19 diplegic. 
and 1 1 paraplegic. The hemipiegic cases usually begin 
within the first three years of life, and a large percentage 
of them are congenital. Diplegic cases usually begin at 
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birth, from an injury. The paraplegic cases are usually 
congenital. 

InfantUe himiphgia (Fig. 55) often occurs during an 
infectious disease or an attack of indigestion. Il may follow 

convukimi'i fr-'n^ :l■1^■ i-.'.:\'=v It nrr^i-^ionally follows an injury 




to the head ; and very rarely it comes on in an apparently 
healthy child. In about half of the cases facial paralysis 
is present. Strabismus also occurs at times. The par- 
aly.sis affects motion only. The reflexes are exaggerated. 
Atrophy is not marked or rapid. 

The muscles may remain soft and flabby, but are more 
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likely to become rigid from "spastic contraction." This 
rigidity is increased by active or passive motion, but disap- 
pears during sleep or under anesthesia. Aphasia is fre- 
quently a transient symptom. In the majority of cases 
there is some mental defect, varying from slight " back- 
wardness " to hopeless idiocy. In some cases the mind is 
perfectly clear. In nearly half of the cases epilepsy de- 
velops after two or three years, or later. While atrophy 
is not marked, the growth of bone may be interfered with 
by trophic changes, so that shortening follows. 

Late changes are apt to occur in the extremities. The 
arm becomes flexed and is drawn close to the side. The 
leg becomes flexed and rigid. Athetosis and chorea spas- 
tica are developed. 

Bilateral /nut i pic j^i a \\i\^ ([Qi^cnhciX by Little as "spastic 
rigidity of the new born." The pathologic conditions, 
so far as known, are the same as hemiplegia, save that they 
are in both sides of the brain, but the clinical history is 
somewhat different. The muscles of the extremities are in 
a spastic condition at or very soon afterbirth. Occasionally 
they follow fever with convulsions. The arms may be much 
less affected than the legs. The legs are apt to be crossed, 
and are quite rigid. Sometimes the spasm is so great as 
to prevent the patient from walking ; when he does walk, it 
is with a peculiar, jerking gait, that is quite characteristic. 
The feet are drawn into an ecjuinus or ecjuinovarus posi- 
tion. There is no atrophy noticeable, and sensation is 
unimpaired. Reflexes are exaggerated, and electric reac- 
tion is normal. Double athetosis and chorea spastica are 
common. The child is microce|)halic, and the mentJil con- 
dition is below par, often amounting to idiocy. The face 
has an idiotic expression that is worse than the real mental 
condition would justify. The teeth are frecjuently poor 
and deformed and (juite prominent. The mouth is kept 
open, and .saliva frecjuently dribbles from it. 

Spastic paraplt'^ia has sometimes been called " spastic 
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spinal paralysis," because brain symptoms are often absent. 
It resembles lateral sclerosis of adults, and it is probable 
that some cases are spinal, but as yet no pathology is 
known for such a condition in childhood, and all cases arc 
classed under the head of cerebral palsies. This affection 
usually begins at birth, or within the first year of life, but 
occasionally appears later. It is characterized by a spas- 
modic rigidity of the muscles of the lower extremities. 
There is flexion and adduction of the thighs, so that the 
knees overlap. They yield to firm, steady pressure, but 
return as soon as the pressure is removed. The child 
stands with the knees overlapping, or entirely cross- 
legged. He wears his shoes out under the ball of the foot, 
on account of the peculiar, shuffling gait, and his clothing 
is rubbed between the knees. He is backward in learning 
to walk. There is no atrophy or anesthesia. The reflexes 
are exaggerated. The upper extremities are affected in the 
same manner, but to a lesser degree. When head symptoms 
and idiocy are present, the case is one of diplegia, and 
should not be described as a paraplegia. 

Idiotic children often suffer from a general helpless con- 
dition, aptly termed by Bradford and Lovett '* incoordina- 
tion of idiocy," but it does not properly belong to the 
spastic paralyses, because there is neither paralysis nor 
spasm present. This condition should be borne in mind, 
however, when the patient is an idiot, because it has a 
bearing on prognosis. When he has not brains enough to 
use the muscles nature has given him, it is folly to expect 
him to use braces. 

Etiology. — Many causes have been assigned for the 
cerebral palsies of children, only a few of which can be 
really proven to be such. In 1862 Little wrote a paper in 
which he endeavored to prove that these cases were all due 
to difficult labors, and that theory was quite generally 
accepted for a time ; but a number of writers have since 
reported series of cases, in many of which labor had been 
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normal and easy. In this, as in every other disease of in- 
fancy, maternal impressions have been often quoted as a 
cause. While this may, and undoubtedly does, sometimes 
act as a cause of mental as well as physical defects in a 
child, it is very easy to see that in a majority of cases it is 
a mere fancy upon the mother's part. No mother likes to 
admit that it is possible for her to give birth to a defective 
child, and they are all, therefore, very ready to bear posi- 
tive testimony to a fright or an accident, to account for any 
possible defect. It is a very common experience for ob- 
stetricians to hear a pregnant woman state that she is cer- 
tain that her child will be marked, on account of some 
fright or accident, who afterward bears a perfect child, and 
her fears are forgotten. If such a mother should happen 
to give birth to a defective child, she and all her friends, 
the doctor possibly included, would be positive that they 
fully understood the cause. Some cases are undoubtedly 
caused by forceps delivery and other injuries to the head. 
Syphilis may reasonably be mentioned as a cause. A 
large percentage begin during an attack of an infectious 
disease. Many cases are preceded by convulsions from 
various causes, and it is rational to conclude that a hemor- 
rhage occurred in the brain during the convulsive attack 
which caused the paralysis. That there are many causes 
of cerebral hemorrhage in children is evident, because in 
every series of autopsies made upon new-born children a 
large percentage of hemorrhages is found. 

Osier sums up the possible causes of infantile hemiplegia 
as follows : (i) Hemorrhage occurring during violent 
convulsions, during a paroxysm of whooping-cough, or at 
birth ; (2) postfebrile processes : (<?) embolic ; (p) endo- 
arterial and peri-arterial changes ; (r) encephalitis ; (3) 
thrombosis of cerebral veins. 

Pathology. — In cerebral paralysis the condition is a 
lesion of the motor tract of the brain, with retarded devel- 
opment and descending degeneration of the pyramidal 
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tracts and lateral columns of the cord. The condition is 
much the same in all cases. The original lesion seems to 
have been due to an embolus or hemorrhage, which has 
injured the brain tissue. This injur)- is followed by re- 
tarded development. Later, the condition known as 
porencephalia is frequently developed. In this condition 
there are numerous cavities or cvsts. which cause a corre- 
sponding loss of brain tissue. Scar tissue is also present 
as a result of the early injury to the brain. These cavities 
and scar tissue are found on the surface and in the deeper 
parts of the motor tract. When the condition is confined 
to one side, we have a case of hemiplegia, and when it 
is on both sides we have a case of diplegia, the difference 
being one of extent only. From a clinical standpoint, 
most observers are satisfied that some cases of spastic 
paraplegia are true spinal spastic paralyses, notwithstanding 
the fact that, as yet, we have no known pathology for such 
a condition in childhood. The writer, however, is satisfied 
that the absence of such pathology is due entirely to the 
lack of opportunit>* to search for it, and that the time is not 
far distant when a pathologic condition similar to lateral 
sclerosis in adults will be demonstrated in children. 

Diagnosis. — The diagnosis of infantile hemiplegia is 
based upon the paralysis confined to one side, motion only 
being affected, with exaggerated reflexes and slow atrophy. 
In paraplegia, or typical spastic paralysis, the muscles are 
spasmodically contracted, but will slowly yield to pressure ; 
reflexes are exaggerated, sensation and electric reaction 
normal. Head symptoms, such as strabismus, facial par- 
alysis, and idiocy are often present. 

In cases where all head symptoms are absent, it is 
rational to make a diagnosis of spinal sp)astic paralysis. 

These affections are to be differentiated from poliomyelitis 
by the fact that the latter is accompanied by marked 
atrophy, which has come on rapidly, with reflexes absent. 
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poor circulation, rigid deformity that will not yield to 
pressure in a short time, and absence of head symptoms. 

It may be impossible to differentiate between spastic 
paralysis and beginning pseudohypertrophic paralysis, but 
time will make the diagnosis clear. 

In paralysis from Pott's disease, other symptoms of the 
disease, such as jxiin and deformity, are present, and head 
symptoms are absent. 

Prognosis. — The prognosis of infantile hemiplegia is 
not very good, because a spastic condition is likely to 
follow, and epilepsy sooner or later develops in about half 
of the cases. 

In paraplegia, the patient is not likely to be very long- 
lived, although the disease per sc has little tendency to de- 
stroy life, but the vitality is poor, and he is likely to 
succumb to comparatively mild attacks of other disease. 
Most of these patients loam to walk and to talk after a 
time — often as late as the sixth vear. The\' do both in an 
indifferent manner, however, when head symptoms are 
marked. 

The writer has seen several cases that he has pronounced 
spinal sjiastic paraplegia, because of the absence of all 
head symptoms, and in these cases the prognosis has been 
better than in cerebnil cases, because they have shown very 
satisfactory- iniprm-enient under proper operative and 
mechanical treatment. 

Treatment. — These cases come to the orthopedist after 
the paralysis is fully developed, so he is not called upon to 
treat the early symptoms. In fact, the majority of cases 
come to him after spastic contractions and deformities have 
developed. 

For these conditions, medication is of no value. I^lec- 
tricity and massage are highly recommended by neu- 
rologists, and are also employed In- orthoj^dists, but the 
latter are not content with this treatment alone. Where 
the mental defect is not too great, much good may be 
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accomplished by muscular education. The muscles and 
joints should be worked by passive motion, and the patient 
taught to move them himself. This, with thorough and 
oft-repeated massage, is of undoubted benefit, but is not 
to be depended upon to the exclusion of mechanical and 
operative treatment. Electricity should be applied almost, 
if not quite, daily, and for from ten to fifteen minutes at a 
time, the faradic being the curre;it of choice. 

Mechanical treatment without operative treatment is not 
successful. The pressure required to overcome the spastic 
contraction of the muscles is so great that braces are 
almost certain to cause pain that the patient cannot endure, 
and when the deformity can be overcome by this means it 
immediately reappears upon the removal of the apparatus. 

It has often been said that since this is a central trouble, 
operations upon the extremities are absurd and useless. 
Theoretically, this would seem to be correct, but practically 
it has been clearly demonstrated within the past few years 
that much good may be accomplished by judicious tenoto- 
mies and myotomies followed by mechanical treatment. 
In all recent works upon orthopedic surgery, the latter 
course is recommended as the one most likely to prove 
beneficial (Fig. 56). 

Gibney, Bradford, Gillette,* Scudder, and Bullard f have 
all recommended this course and reported successful results 
following it. Theoretically, no reason can be given for the 
amount of benefit derived from operative procedures in 
these cases, but we are bound to accept of practical results. 
Lee says that even the mental condition is improved by it. J 

In mo.st of these cases the tendo Achillis is contracted, 
and should be cut in the same manner as described for 
club-foot. The foot should be at once placed in the normal 
position, and held there for a couple of weeks by a plaster 
cast. The hamstring tendons will often be spastically con- 

* "Trans. American Orthopedic Association," vol. iii. 
■f Ibid.^ vol. iv. \ Jbid.y vol. iii, p. 23. 
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traded, and should be cut in the same manner as described 
for infantile spinal paralysis. When the deformity is old 
and quite fixed, the tendons and fascis should be cut 
through an open wound, the wound in the integument 
closed with catgut, and a surgical dressing applied. The 
limb should then be placed in the normal position, and held 
there by pla^iter-of-Paris or other convenient means. After 




tenotomies for this disease, the deformity must not be over- 
corrected, as in club-foot, because the spasm is present in 
all the muscles, and the overcorrection would be very liable 
to become jjermanent. 

After the plaster is removed, a proper mechanical appli- 
ance should be worn for some months to prevent a relapse, 
but may eventually be dispensed with, because the tendency 
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to relapse is not so great as one would naturally expect. 
These operations are perfectly harmless, and it is very grati- 
fying to see how much the spasm of the muscles is im- 
proved after the deformities have been overcome in this 
way. The treatment should begin with tenotomy, because 
it is often impossible for the child to place the sole of his 
foot upon the floor until this is done. 

The braces to be used are the same as described for 
poliomyelitis. 

When the mental condition is very bad, there is little to 
hope for from any form of treatment, because much of our 
success depends upon educating the child to use his limbs 
after the deformity has been overcome. 

In cases of spinal spastic paralysis the writer has obtained 
some very satisfactory results from this treatment. 

It remains yet to be demonstrated whether any good can 
be accomplished by brain operations in these cases. Since 
the condition is usually one of porencephalia, it does not 
seem probable that opening the skull can do any good ; but 
since we can accomplish so much by seemingly irrational 
tenotomies, we should not be too hasty in our conclusions 
with reference to brain operations. 

Much good has been accomplished in this way for micro- 
cephalics, and may yet be for porencephalies. 

In traumatic cases and cases in which epilepsy is promi- 
nent, brain operations are, to say the least, justifiable. Very 
few operations have yet been reported, and the results 
are anything but flattering ; but in cases so seemingly 
hopeless as some of these, any procedure that offers a 
shadow of hope should be resorted to. 



PSEUDOHYPERTROPHIC PARALYSIS 

is a disease of childhood characterized by a progressive 
weakening of the legs, accompanied by an apparent hyper- 
trophy of the muscles. 
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^^H Etiology. — The disease begins under the age of ten, and ^^H 


^^^1 is much more frequent in boys than in girls. A large ^^^H 


^^H percentage of casesare hereditary, usuallyfrom the mothers. ^^H 


^^^H Injury and acute diseases sometimes act as exciting causes. ^^^| 


^^1 Symptoms.— The First 
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good. The amount of hypertrophy varies greatly in 
different cases. In some cases it is very marked, and in 
others it is barely perceptible. The hypertrophied muscles 
have a peculiar, hard, non-elastic feeling, very unlike normal 
muscular tissue. 

Pathology. — ^The change is a degenerative one, for 
although at first there is some hypertrophy of muscular 
fibers, there is a gradual increase of connective tissue, with 
corresponding muscular atrophy. In some cases there is 
a marked deposit of fat in the connective-tissue cells. 

Diagnosis. — The diagnosis in a well-marked case is 
based upon the peculiar gait, the large calves, and the 
peculiar shape of the shoulders, caused by hypertrophy of 
the infraspinatus muscles, with atrophy of the pectoralis 
major and the latissimus dorsi. 

Prognosis. — The disease may come to a standstill, but 
the patient does not recover, although he may improve 
slightly. The disease usually progresses gradually for many 
years. Persons who were afflicted with it from childhood 
have been known to live to be over fiftv vears old. Death 
occurs from exhaustion or some intercurrent affection. 

Treatment. — The disease is incurable, but it can be 
somewhat retarded, and by proper operative treatment the 
patient may be able to walk much longer than he otherwise 
would. Medicines and braces are worthless in this disease. 
Electricity is of doubtful utility, but massage and gym- 
nastic exercises are of undoubted value. 

When the tendo Achillis or the hamstring tendons 
become contracted, as they are liable to, tenotomies should 
be performed in the usual manner, and the parts placed 
in the normal position and held there until union has taken 
place. 
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CHAPTER VIII. 
TALIPES, OR CLUB-FOOT; WEAK ANKLES. 

Talipes is a term applied to deformities of the foot due 
to a deviation from its normal anatomic relation to the leg, 
whether that deviation be in an anteroposterior or a trans- 
verse plane. The deformity may be either congenital or 
acquired. There are four principal varieties : (i) Talipes 
varus (see Fig. 58), in which the sole of the foot is turned 
inward ; (2) talipes valgus (see Fig. 59), in which the sole 
of the foot is turned outward ; (3) talipes equinus (see 
Fig. 62), in which the toes drop and the heel is elevated ; 
(4) talipes calcaneus (see Fig. 64), in which the toes are 
elevated and the heel depressed. 

Other varieties sometimes seen are talipes cavus (see 
Fig. 65), in which the anteroposterior arch of the foot is 
increased ; talipes planus, in which the arch is diminished ; 
and the non-deforming club-foot of Shaffer, which is simply 
an incomplete equinus. The simple varieties of club-foot 
are comparatively few, the vast majority of all cases being 
a combination of two of the simple varieties. These com- 
pound varieties are named by combining the names of the 
varieties composing them — for example, the most common 
variety of club-foot is a combination of equinus and varus, 
and is called equinovarus. 

In the normal foot there are two arches, anteroposterior 
and transverse, which give to the foot elasticity and 
strength. Any interference with these arches has a ten- 
dency to make the gait stiff and unnatural. The astragalus 
is the keystone to both of these arches, and is more or less 
deformed or misplaced in all varieties of club-foot. 

The mediotarsal -joint, formed between the os calcis and 
astragalus behind and the cuboid and scaphoid in front, 
divides the foot into two parts. The front, or foot part, is 
9 
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cailed the " pes," and the back or ankle part ihe *' talus," 
In simple equinus or calcaneus the deforniity U mostly in 
the ankle-joint, but the lateral deformities are mostly in the 
joint between the pes and talus. The ankle-joint admits 
of no lateral motion except in extreme extension, and in 
this position it is ver\' slight. 

Talipes Varus (Fig. 58) — The ft-et of new-bom chil- 




aren very commonly assume the position of simple x'arus. 
but as a pathologic condition it is very rare. The deformity 
is at the mediotarsal-joint. and is an adduction and outu'ard 
rotation of the pes or anterior portion of the foot. Varus, 
in combination with equinus, forms equinovarus, the xa^yA 
frequent varieiy of club-fool. 

Talipes Valgus ( Figs. 59 and 60). — This varietj- is much 



TALIPES. 13 1 

mure rri-(|iiL'nt tli;in varus, l)otli as a coiiyunital and as an 
acquired deformity. It consists of a turning outward of 
the foot, with prominence of the scaphoid and astragalus 
on the inner side, and brcal<ing down of the arch of the foot. 
The acquired is much more common than the congenital 
variety. Acquired valtjus is usually classified according to 




its cause — for example, we havt static, traumatic i>r inflam- 
matory, rachitic, and jjaralytic varieties. Static valgus, or 
flat-foot, is the most frequent variety. It usually occurs in 
young adults, and is due to a lack of balance between the 
weight of the body and the strength of the foot. Many 
ingenious theories have been advanced concerning the 
cause of acquired valgus, bui it is ver)' evident that it 
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is simply a breaking down of the arch nf the foot, since 
it occurs in persons who bear heavy burdens (peddlers), in 
those who are obliged to stand constantly (barbers), or 
in those who are obliged to stand in such a position that 
the weight of the body is thrown on the inner side of the 
foot (bakers). 

Traumatic or inflaniniator\- flat-foiit, often talkd spurious 




flat-foot or acute flat-foot, may be due to Pott's fracture. 
inflammation of the ankle-joint, or injury of the peroneiis 
longus. This variety of valgus is very frequently spoken 
of as inflammatory, because it is characterized by severe 
pain. The condition, however, is not one of active infl;im- 
niation, nince suppuration never occurs. The tenderness is 
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clue lo abnormal pressure. On account of the patn and 
tenderness, this affection has oflen been diagnosticated and 
treated as rheumatism, or inflammation of the tarsal bones. 
The gait of one suffering from tins affection is peculiar and 
characteristic : the toes are everted, the inner side of the 
foot touches or approaches the floor, the knees are in a 
valgoid position, and he steps in a hesitating, uncertain 
manner, indicative of tenderness or pain. The painful 
points in flat-foot arc on the lower and inner side of the 




astragalus, at the base of the first and fifth metatarsal bones, 
and somedmes just in front of the outer malleolus. The 
pain is not necessarily in proportion to the amount of 
deformity, those cases showing the least deformity often 
being the most painful. These |>atients all tire easily, 
and are often unfitted for active employment. Fortunately, 
the prognosis under proper treatment is quite favorable 
(Kig. 6 1). 

The paralytic variety of valgus is due to poliomyeliti.s. 
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Ill rachitis, valgus is ver)- common and is usually accom- 
{laitied by knock -knee, cither as cause or eflect. 

In children, the arch of the foot does not begin to fooii 
until after the fir>t year. Weak ankles of children arc 
really a form of valgus due to lack of development of the 
arch and to weakness of tlie tibialis anticus, tibialis posticus, 
and plantar muscles. These children are free from pain. 




but have a characteristic gait, and fiEquently fall and ^rain 
the ankle. 

The anatomic changes in congenital and acquired valgus 
are practically the same. There is little change in the 
shape of the bones, but their relations are somewhat 
changed, the arch of the foot is broken down, and the foot 
is turned oulw;ird. In se\"ere ca.ses the outer malleolu't 
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becomes atrophied antl llic inner one more prtmiinent. 
Motion in the ankle-joint becomes Uinilcd. In inftnnima- 
lory flat-foot the bones may become eroded from pressure, 
and in old cases the astragalus and scaphoid may become 
united by a new deposit of bone. Tlie calcancoscaphoid and 
catcaneo-Astragaloid ligaments are elongated in nil cnscs. 
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mallei us arc 



I The muscles passing am 
ened but not paralysed. 
Talipes Equinus (Figs. 63 and 63). — This v'ariety is quite 
common as an acquired deformity, but is very rarely con- 
genital. Its most frequent causes arc |iolinmyc litis and 
spastic [wralysis. It is also c;iuscd by injuries antl infl^ini 
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ooadoa. In the inajorit>' of cases there is vef^-Iink change 
in the bones. In sev-cre cases the scaphoid becomes sab- 
luxated, and the astragalus is quite pronuDcnt on the 
dorsum of the SatA. 

Talipes Calcaseos (Fig, 64), — This defoniitt>- is rarely 
cof^enital, hut mon: frequently acquired. It is the opposite 






of equinus, arxJ is usnaUydue to in&ntilc paralj-sis. It nu>' 
be due to rupture of the tcndo Acbillis or other injuries. 
It is most frequently seen in conjunction »-itfa valgus, 
forming talipes calcaneo valgus. The anatonuc changes 
are usually' very slight aside from the paial^'sis of the 
muscles. 
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Pes cams (Fig. 65) may be either congenital or ac- 
(Iiiircd, but rarely the fonner. It consists of exaggeration 
of the arcli of the foot, and is usually caused by paralysis 
of the muscles of the caif It may be caused by the con- 
traction of the plantar fascia, the tibialis anticus, and 
peroneus longus. It is a frequent complication of equino- 
varus. 

Pes planus is the oppdsitt.' of cavus, and differs from 




valgus in that there is no eversion of the foot. The 
bones are unaltered, the sole anatomic change being the 
lengthening of the ligaments allowing the tarsal bones to 
rest upon the floor. 

Non-deforming Club-foot. — Dr. Shaffer describes this 
variety a.s one in which " all the conditions found in certain 
forms of talipes exist, with the e.vception of exaggerated 
deformity." It may occur at any age, but u.sually occurs 
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in young and rapidly growing females, and frequently 
accompanies scoliosis. The prognosis is usually good. 

Equicovarus (Fig. 66). — This is by far the most com- 
mon variety of club-fool, and is a combination of varus 
and cquinus. It may be either congenital or acquired. It 
is the typic variety of congenital club-foot, and the one upon 
which all principles of treatment are based. The tendo 
Achillis is contracted and the heel atrophied. The plantar 
surface is shortened and turned inward, and tlie toes point 
downward. The inner malleolus is smaller and the outer one 




larger than normal. There is a decided deformity at the 
mediotarsal joint. The astragalus projects on the dorsum 
of the foot, and in old cases burs^ and large callous spots 
are found on the conve.x side. The scaphoid articulates 
with the side instead of the anteriorsurface of the astragalus, 
and may even articulate with the inner malleolus. The as- 
tragalus is badly deformed, and rotates forward on its 
horizontal axis, so that a portion of its upper articular sur- 
face is prominent on the dorsum of the foot. The neck of 
the astragalus, instead of projecting forward, projects for- 
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ward and inward. The calcancum is changed from a hori- 
zontal to ahiiost a vertical position. The tibialis anticus 
and common extensor tendons are misplaced. The mus- 
cles that are overstretched are atrophied but not paralyzed. 
The whole limb is atrophied, and the tibia and sometimes 
the femur are misshapen. The internal and lateral liga- 
ments and the plantar fascia are always contracted. 

Acquired equinovarus may be caused by infantile or 
spastic paralysis and by inflammations or injuries. The 
most common variety is that caused by infantile paralysis, 
in which the foot is flabby, cold, and blue. The whole 
limb is atrophied, and some of the muscles paralyzed. 

Talipes Equinovalgus. — This variety occurs both as a 
congenital and an acquired deformity. It is a simple com- 
bination of equinus and valgus, and needs no special 
description. 

Talipes calcaneovarus occurs as a congenital affection, 
and is said to occur as an acquired deformity, but the 
writer has never seen a case. The deformity is a com- 
bination of simple calcaneus and varus without any special 
features. 

Talipes calcaneovalgus is met with both as a con- 
genital and as an acquired deformity, and is a combina- 
tion of simple calcaneus and valgus. 

Hysteric Club-foot. — It is well to remember, in mak- 
ing a diagnosis of club-foot, that in hysteric females a 
chronic spasmodic contraction of some of the muscles of 
the leg sometimes occurs, simulating club-foot. 

Causes. — That we do not know definitely what the 
causes of congenital club-foot are, is demonstrated by the 
fact that no two writers agree exactly upon the subject. 
The right fot)t is more frequently aflected than the left, 
both feet more commonly than one foot, and males 
oftener than females. Many among the laity, and a few 
in the profession, believe maternal impressions to be the 
great cause of this and other congenital deformities, but 
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there is no rational evidence of any such relation between 
what a woman sees and what she brings forth. Heredity 
undoubtedly does account for some cases, but cannot 
possibly account for all. 

Little, the father of orthopedic surgery in England, 
taught that congenital club-foot is caused by some patho- 
logic change affecting the child /;/ titero ; for example, that 
it suffered from a meningitis or a myelitis causing paralysis* 
of certain groups of muscles ; but this theory is not borne 
out by fact, since the muscles retain their normal electric 
reaction, and the microscope fails to reveal evidence of any 
pathologic changes. A theory having many advocates is, 
that the deformity is due to arrest of development, particu- 
larly in the astragalus and tarsal bones ; but it seems more 
rational to consider these changes secondary and due to 
pressure. It is believed by many that this deformity is due 
to mechanical pressure /// 2itero, but this is only another 
theory without substantial proof. The most rational theory, 
in fact the only one based upon scientific research, is that of 
Dr. Berg, of New York, which is spoken of as the non- or 
retarded-rotation theory. By embryologic investigations 
he has demonstrated that at a certain stage of development 
all fetuses are club-footed, and that this condition is over- 
come by a rotation inward of the whole extremity. It 
naturally follows that any failure in rotation would leave 
the child club-footed. This theory, however, is only appli- 
cable to equinovarus, leaving the others unaccounted for. 
The etiology of the acquired forms is much better under- 
stood. The vast majority of them are paralytic, and most 
of the others are traumatic. The most frequent central 
cause of paralytic club-foot is poliomyelitis. Among the 
many traumatic causes may be mentioned fractures, bums, 
and cuts. Certain vocations — for example, peddling and 
baking — frequently cause valgus or flat-foot. 

Diagnosis. — The unsightly deformity and peculiar gait 
are ordinarily sufficient evidence upon which to base a 
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diagnosis. A mistake may be feadily made, however, in 
cases of non-deforming club-foot, unless a careful examina- 
tion be made. In this variety it will be found that the 
ankle cannot be flexed beyond a right angle. 

Prognosis. — Notwithstanding the fact that failure in the 
treatment of club-foot is very common, the prognosis in all 
but paralytic cases should be favorable. Congenital club- 
foot can and should always be cured. There is a belief 
among the laity, and even among some medical men, that 
many cases cannot be cured, but this belief is founded 
upon experience with old methods, or with new methods 
in incompetent hands. When mechanical methods alone 
were depended upon failures were not infrequent, but with 
modern methods combining operative and mechanical 
means there should be no failures. This deformity with- 
out treatment continually grows worse, so that any hope 
that a child may ** grow out of it " will certainly be 
followed by disappointment. There is also a persistent 
tendency to relapse, and in order to overcome this tendency 
the deformity in every case should be over-corrected. 
Mechanical appliances must always be used to prevent 
relapse. ** Half cures are no cures," and no surgeon 
should allow a case to pass from his hands until the de- 
formity is entirely overcome, for relapse will surely follow. 
It is folly to perform a series of tenotomies and then apply 
a club-foot shoe, expecting it to do the rest. 

Club-foot shoes have done more harm than good by 
raising such false hope. The club-foot shoes kept in stock 
by instrument-makers are relics of past ages, and are not 
to be recommended. Walking appliances are to be used 
after the case is cured to prevent relapse. The time neces- 
sary to cure an average congenital case is from three weeks 
to three months ; but in exceptional cases, or cases that 
have relapsed or been long neglected, it may require six 
months or a vear. 

The prognosis in paralytic cases, whether spinal or 
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cerebral, is not nearly so good as in other varieties, but 
much can be done for them. 

Treatment. — The modem treatment of club-foot differs 
very materially from that in vogue a few years ago. The 
old idea was to gradually overcome the deformity by 
continuous pressure or leverage by means of mechanical 
appliances. The modem idea is to overcome the deformity 
quickly by surgical or mechanical means, or both, and then 
apply an apparatus to prevent a relapse. The older plan is 
very good for mild cases, but in severe or complicated 
cases it is too slow and often fails. It is the height of folly 
to pull and stretch at a tendon or fascia for weeks, months, 
or years, when the deformity can be overcome in a minute 
by a knife. While it is true that the deformed bones can- 
not be changed quickly to their normal shape, the sooner 
they are placed in their normal position the sooner will 
they shape themselves to the new order of things. 

The indications are, first to overcome the deformity, and 
second to prevent a relapse. There are many ways by 
which these indications may be met. The object of the 
writer is not to give in detail all of these methods, but to 
lay down the principles of treatment, and to give in detail 
such methods as he has found from actual experience will 
carry out these principles satisfactorily. It will be found 
that these methods are in accord with those of the majority 
of modem teachers and writers. 

The proper time to begin treatment is as soon as the 
surgeon can get control of the patient. It is not well to 
have a stereotyp>ed rule by which all cases are to be treated. 
Each case should be a law unto itself, and have applied to 
it the method or methods best adapted to the requirements 
of that particular case. Very mild cases may be treated by 
simply overcoming the deformity with the hands and hold- 
ing the foot in an overcorrected position by some mechani- 
cal means until all tendency to relapse has disappeared. 

The next severer class of cases can be best treated by 
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tenotomizin<^ certain tendons before applying the manual 
force and retentive appliance. Another class will require, 
in addition to the foregoing, cutting of fascia and ligaments, 
either subcutaneously or through an open wound. In 
certain cases where the resistance to replacement seems to 
be in the bones and ligaments, rather than in the soft parts, 
after tenotomizing the resisting tendons the deformity may 
be overcome by great force applied by machines made for 
that purpose. And, finally, all other methods failing, bone 
operations should be resorted to. In a certain number of 
these cases the astragalus may be removed to advantage, 
and in others an osteotomy through the neck of the as- 
tragalus or the removal of a wedge-shaped piece from the 
convex side of the tarsus may be necessary. 

One experienced in the treatment of talipes will soon 
decide what course of treatment is best adapted to a given 
case. A beginner should not be too hasty in his conclu- 
sions, but should always consider the milder courses of 
treatment first, as they are the ones applicable to the vast 
majority of cases. It is very rarely, indeed, that heroic 
surgery is necessary in the treatment of club-foot ; but 
when milder measures are insufficient it is the duty of the 
surgeon to do whatever is necessary to overcome the de- 
formity. 

When the deformity can be easily overcome with the 
hands alone, the probabilities are that by holding the foot 
in an overcorrected position for a sufficient length of time, 
by mechanical means, tenotomy will not be necessary. If 
the deformity cannot be overcome easily with the hands, 
tenotomy should be resorted to at once. The foot must 
then be immediately placed in an overcorrected position 
and held there by mechanical means. The old way was 
to put the foot up in the deformed position and gradually 
overcome the deformity later. Some English surgeons 
still pursue that method, but the writer knows of no one 
in America who does. Nature fills the space between the 
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cut ends of the tendons with a blood-clot at first, and 
later, by cell proliferation new tendon is formed that cannot 
be distinguished from the original. Those who practise 
the old method say that there is danger that non-union 
may follow, but this is a purely theoretic objection, for as 
a matter of fact in does not occur. 

Tenotomy is a very simple operation, but every anti- 
septic precaution should be exercised, for the very fact that 
it is a simple operation makes suppuration altogether in- 
excusable. This is not an extremely painful operation, and 
in patients who are old enough to choose for themselves 
it may be performed without an anesthetic ; but in young 
children it is cruel not to give one. Chloroform is perfectly 
safe, and, barring some special contra-indication, should 
always be given. A few drops upon a napkin will be 
sufficient. 
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Fig. 67. — Author's tenotome, full size. 

The ordinary tenotome found at the instrument-maker's 
is unfit for use. It is too long, too wide, and too sharp- 
pointed. The length of the blade leaves a cutting edge 
bearing against the skin when the tendon is being cut. A 
long sharp point is unnecessary, and is liable to cut some 
anatomic structure that is better uncut. The blade of 
the tenotome should be rather dull-pointed, narrow, and 
should have a cutting edge not over half an inch long. 
When operating upon an infant, a still shorter blade is 
better. The shank of a tenotome should be rather long, 
and strong enough so that it will not bend or break. The 
handle should be so constructed that the operator can tell 
which way the cutting edge is directed when the blade is 
buried in the tissues (Fig. 67). When about to perform a 
tenotomy the tendon should be put upon the stretch by 
an assistant gra.sping the foot, the .skin at the point punc- 
tured should be pushed a little to one side by the thumb of 
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the operator so as to form a valve-like opening, and the 
blade of the tenotome passed underneath the tendon flat- 
wise. The cutting edge of the blade should then be turned 
toward the tendon and with a slight sawing motion the 
tendon is cut from within outward. If the thumb of the 
operator be placed over the tendon at the seat of operation 
it will facilitate matters very materially. A small pad of 
sterilized gauze or cotton should be placed over the 
wound and a roller-bandage applied. In localities where 
no important nerves or arteries are near the tendon, it can 
be cut from without inward by passing the tenotome be- 
tween it and the skin. 

The most convenient and altogether the best retentive 
appliance after tenotomy is a plaster-of- Paris bandage. It 
should be applied over the other dressings, and while it is 
setting the foot must be placed in the desired position and 
held there until the plaster is thoroughly hardened, which 
will be in from three to five minutes when good plaster is 
used. It should extend from the point of the toes well up 
to the knee, being careful not to extend it high enough to 
chafe the popliteal space when the knee is flexed. This 
dressing should remain about ten days, when it should be 
removed and another one applied without the cotton or 
dry roller. When one is not skilled in the use of plaster 
it is safer to apply the dry roller underneath ; but in skilled 
hands it is more convenient and better to anoint the skin 
with vaselin and apply the plaster without the roller. In 
applying plaster to a club-foot the foot should be held as 
nearly as may be in the correct position while the plaster 
is being applied, for if it be applied with the foot in 
the deformed position, when the deformity is overcome 
wrinkles will form on what was the convex surface, which 
will cause the patient suffering and may cause a slough. 
After tenotomy it is often necessary to apply considerable 
force to overcome the deformity. Ordinarily, sufficient 

force can be applied by the surgeons' hands alone, but ex- 
10 
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oeptionally in young cases and more frequently in old or 
relapsing cases, it will be necessaiy to apply greater force 
by means of machines made for the purpose. The writer 
is prejudiced in favor of manual force, for by persistent 
effort with the piatient under chloroform he has rarely failed 
to accomplish the desired result by this means alone. By 
constant practice one gains great strength in his hands, and 
he can feel jjerfectiy certain that he is doing no harm. Ver\' 
often it is possible to o\ercome the whole deformit)' at one 
sitting, even in cases that ofier considerable resistance at 
first. It is desirable to overcome it at once, if possible, by 
this means ; but it is safer and better to make repeated 
efforts at diflerent sittintjs in this wav than to resort too 
soon to machines or severe cutting o[>erations. It is aston- 
ishing, however, to see what an amount of pressure can 
be borne for a short time without doing harm. Whatever 
the amount of deformity- to be overcome at any one sitting, 
it should be overcome before the planter is applied, so that 
when it is applied a comparatively small amount of pres- 
sure uill be necessar)*. Plaster -hould never cau<e a 
slough, and never uill when properly handled. If an 
operator applies the plaster fir-t and force afterward, he 
should expect trouble, for he will surely have it. 

The beginner must clearly understand the difference be- 
tween the old and the new wav in orcer to handle these cases 
comfortablv and satisfactoril\\ for the old wav was to use 

^ « ^ 

an appliance for the purpose r»f overcoming the deformity, 
and it was expected that a long time would be required to 
bring about the desired result ; while the new way is to 
overcome the deformity' quickly by using whatever force 
is necessar\-, and to make use of appliances only to prevent 
relapse. Any attempt to overcome the deforniit\' by strong 
pressure continued for any length of time would surely be 
disasirr.us. 

When treating a case with plaster-of- Paris the casts 
should be changed about once a week until the foot no 
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longer returns to the deformed position upon removal of 
the cast. In a few cases the little foot and leg will 
be so fat, round, and soft that a bandage applied in 
the usual way will slip off. In these cases the bandage 
should extend half way up the thigh, with the knee partly 
flexed. At this stage of the treatment a plaster cast 
heavier than usual can be applied and be allowed to remain 
for a month, after which a walking-brace should be applied. 
When the patient is old enough he will walk upon the 
plaster cast very easily. 

Some modification of Scarpa's 
shoe is the usual walking appliance 
used. The writer usually employs 
a light steel brace covered with soft 
leather that will fit inside of an 
ordinary shoe (I'ig. 68). It con- 
sists of a sole, an upright or up- 
rights, and a band reaching half 
way around the leg just below the 
knee, all made of soft steel so that 
they can bu bent to fit the case. 
The uprights extend up the in- 
side, outside, or both, according 
to the needs of the case. A _ 

strap covers the band and encir- i>rfviniiriti rpiaps* in ciub-fow, 
cles the limb just below the knee. 

The sole has an attachment extending around the side 
of the foot at the base of the toe.s, on the inner .side for 
varus and on the outer side for valgus. The sole is 
placed at such an angle to the upriglit as to hold the 
foot in a slightly ovcrcorrected position. An ordinary pair 
of shoes large enougii to cover the foot and the brace are 
made to lace from the points of the toes. It is not necessary 
to go to the expense of having a special shoe made, since 
an ordinary wide-sole, spring-heel shoe, or for infants an 
ordinary baby shoe, can be made to answer the purpose by 
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splitting it down to the toe and putting in a row of eyelets 
on either side. The surgeon can have his assistant make 
the change, or, if necessary, can make it himself in a very 
few minutes. The shoe should be laced tight enough to 
hold the foot well down on the steel sole. For cases 
almost well, or that show little tendency to relapse, it will 
be better to apply the above-described brace outside of a 
soft baby shoe or moccasin by means of straps for night 
wear only, and for day wear attach the upright to the 
bottom of a good heavy-sole shoe, dispensing with the 
steel sole (see Fig. 74). An appliance should be worn 
day and night as long as the foot shows any tendency to 
assume the deformed position. As soon as it seems to be 
well, the night shoe can be omitted, but the walking attach- 
ment to the shoe should be worn for six months or a year 
longer. 

Sole-leather, felt, and gutta-percha have been recom- 
mended as retentive appliances, but are greatly inferior to 
plaster. Many orthopedists employ steel braces such as 
those previously described from the first, bending them to 
fit the foot as its shape changes, and in skilled hands they 
are very efficient. General practitioners and beginners, 
however, will frequently succeed with plaster-of- Paris 
where they would utterly fail with braces. 

The above-outlined treatment will be sufficient to cure 
any ordinary case of club-foot. When there is a failure, it 
is not due to the method, but to faulty application or to 
lack of perseverance. In old or relapsing cases it will 
frequently be necessary to resort to operative measures. 
The operations to be recommended are open incision or 
Phelps' operation, removal of the astragalus, and removal 
of a wedge-shaped piece of the tarsus regardless of ana- 
tomic divisions. 

Paralytic Cases require the application of the same 
principles as the other variety, but the prognosis is never 
so good, and special provisions need to be made to replace 
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the paralyzed muscles by mechanical means, The circu- 
lation is always poor in these cases, and special care must 
be exercised less the pressure of appliances cause a stough. 
Massage and electricity should be used to benefit the 
circulation, and in infLtntile paralysis they will help restore 
the muscles whnse nerve centers are not entirely destroyed. 




Ily judicious uac nf win.- springs ;ind rubber baniis much 
can be done for these unfortunate cases. 

Treatment of Special Varieties. — Varus. — Nothing 
special need be snid of the treatment of this variety, since 
it is broadly discu.s.scd under the head of Equinovarus. 

ValEUs(scc Figs, S9,6o,and6i). — The treatment of mild 
ca.ses of acquired valgus nr flat-foot consists of massage 
and electricity to the peronei muscles .-ind -itipport nf the arch 
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of the foot. A very efficient way of supporting the arch, 
particularly in working-men, is to build up the inner side of 
the sole of the shoe, so that it rests upon the floor through- 
out its length and is a little higher than the outer side 
(Fig. 69), thus throwing the weight of the body more to 
the outer side. The best mechanical device for treating 
these cases is that of Dr. Royal Whitman, of New York * 
(Figs. 70, 71, and 72). 

A plaster cast of the foot is made and marked a, b, c, d, 
and a pattern constructed as follows : 

"The point c is taken beneath the ball of the great toe, 
just short of its bearing center ; a point n just short of the 




Fij^. 70.— Whitman's brace for flat-fool. 

bearing center of the heel-bone, beneath its inner tuberosity, 
so that the foot may rest upon its natural supports ; a, just 
above the head of the astragalus, a little in front and below 
the internal malleolus. These three points are now con- 
nected by a gradually ascending line from c, rising above 
the inner border of the foot, a little in front of the internal 
cuneifonn bone, curving upward above the scaphoid, meet- 
ing at A the line drawn upward from d. A curved line is 
drawn three-quarters of an inch in length, whose center 
corresponds to a point b on the outer aspect of the foot 
just above and behind the tuberosity of the fifth meta- 



See ** Trans. American Orthopedic Association," vol. i, p. 122. 
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tarsal. The extremities of this line are now connected 
with c and d, and the pattern is complete." 

The brace should be made of thin tempered steel 
accurately molded to the cast. When covered with hard 
rubber this makes a comfortable and durable appliance. 

In severe cases of flat-foot it is necessary to overcome 
the deformity as much as possible before applying a brace, 
because the patient cannot bear support where he needs it 
most. This is best accomplished by giving an anesthetic 

and forcibly bending the foot over the 
operator's knee and then applying a 
plaster cast. It may be necessary to 
continue wearing the cast a number of 





Fig. 71. — Whitman's brace 
for flat-foot. 



^'g' 7'- — Wliilman's brace for flat-loot. 



weeks before a brace can be applied, but the time is well 
spent, as the results are quite .satisfactory. 

Inflammatory Flat-foot. — Cases of inflammatory flat- 
foot are commonly called rheumatism and treated accord- 
ingly. These affections bear no resemblance to each other 
except that both are painful. It should be borne in mind 
that a person may be suffering severely from inflammatory 
flat-foot who has comparatively little deformity. If the 
patient has no rheumatism elsewhere, it probably does not 
exist in the feet. In flat-foot the tender points on the inner 
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side of the foot, and sometimes just in front of the outer 
malleolus, together with more or less breaking down of the 
arch, will establish the diagnosis. 

In many of these cases building up of the shoe, or a 
Whitman's brace, will render prompt and permanent relief, 
but in severe cases it will be necessary to straighten the 
foot under anesthesia and apply a plaster cast as previously 
described, following with proper support. 

Equinus. — ^Treatment of this variety is described under 
Equinovarus. 

Calcaneus. — Congenital calcaneus seldom requires more 
than massage and a light brace made with a lock joint so 

that it will not flex beyond a right 
angle. Occasionally tenotomy of ten- 
dons flexing the foot upon the ankle 
may be necessary, followed by proper 
retention apparatus (Fig. 73). 

Equinovarus. — In treating this de- 
formity it may be necessary to tenoto- 
mize the tibialis anticus and the tendo 
Achillis, and occasionally the tibialis 
posticus and the plantar fascia. The 
tibialis anticus tendon may be felt in the 
concavity of the deformity on the inner 
side of the foot, and should be cut 
about two inches above its insertion. 
The tendon should be crowded over toward the tibia by the 
left thumb of the operator and cut by slipping the tenotome 
under it. 

The tendo Achillis should be cut by putting it upon the 
stretch and passing the tenotome under it, preferably from 
the inner side between it and the posterior tibial arter)'. 
This artery has been cut, hut it is not a serious matter and 
can usually be controlled by pressure. The tibialis posti- 
cus should be cut through an open wound along the pos- 
terior border of the tibia, just above the inner malleolus. 




Fig. 73. — Apparatus for 
calcaneus. 
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The tendon comes readily into view, and can be lifted with a 
hook and cut with .scissors. The plantar lascia can be cut 
by passing a fascia knife (a long-bladed tenotome) between 
the skin and the fascia from the inner side. With a gentle 
sawing motion every portion of the contracted fascia should 
be severed, when the foot will be felt to straighten. The 
plantar artery is not very likely to be injured, but if it is 
pressure will control it. 

It is very important in treadng this deformity to over- 
come the varus before cutting the tendo Achillis, because it 
fixes the heel and enables the 
surgeon to unfold the foot. If 
this tendon be cut first, then 
force applied to the sole of 
the foot will overcome the 
equinus; and the varus, which 
is by far the more serious part 
of the deformity, will remain. 
Most of the failures that have 
come under my observation 
have had the- tibialis anticus 
and tendo Achillis cut at one 
sitting, and some form of club- 
foot shoe applied as soon as 
the wounds were healed. (For 
further details of treatment see 
begins to walk the brace show 
applied. I.ater, when the tendency to relap.se has disap- 
peared, a weak ankle-brace, with a lock so that the toes can- 
not drop beyond a right angle to the leg, should be attached 
to a good stout shoe for a walking shoe (Fig. 74). The 
outer edge of the sole of the shoe should be elevated by 
adding an extra thickness of sole-leather gradually tapering 
toward the inner side, so as to throw the weight toward the 
inner side of the foot. It is in this variety of chib-foot that 
the graver operations become necessary, but ihey are only 




143.) When the child 
figure 68 should be 
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indicated when ordinary measures fail. It is only in old or 
relapsed cases that they are to be considered. 

Phelps s operation consists of a free incision of all the soft 
parts on the inner side of the foot just in front of the mal- 
leolus (Fig. 75). It is especially applicable to cases in 
which the shortened soft parts on the inner side of the foot 
offer great resistance to reduction. Dr. Phelps uses 



a 





**'«• 75- — Phelps's o{>eration (Mackenzie). 



powerful machine of his own invention by which he applies 
great force to overcome the deformity after making the in- 
cision, and by this means is undoubtedly able to cure cases 
that would otherwise require some bone operation. He 
advises tenotomy of the tendo Achillis at the same sitting, 
but one who does not have a machine will do better to leave 
this tenotomy until later, since this shortened tendon holds 
the heel firm so that the varus can be overcome. 
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Every antiseptic precaution should be observed and an 
Esmarch bandage applied. The incision should begin on 
the inner side of the foot just in front of the inner mal- 
leolus and extend one-fourth or one-half way across the 
bottom of the foot. Every resisting tissue must be cut, 
particularly the ligaments, after which the foot must be 
forced into proper position. A piece of rubber tissue 
should be placed next to the wound, and a surgical dress- 
ing applied. Over this apply a plaster-of- Paris bandage, 
and hold the foot in proper position until after the plaster 
has hardened. The Esmarch bandage should not be re- 
moved until the dressing is complete. A blood-clot forms 
in the wound which is gradually replaced by new tissues 
through cell-proliferation from surrounding tissues. The clot 
does not become organized, but acts as a framework for 
the new tissues to form in and as a food for the new cells. 
This dressing is allowed to remain for one month unless 
the patient develops a temperature or the dressing becomes 
soiled. Hy this time the wound is usually healed. When 
the wound has healed the same retention shoe should be 
applied as is recommended for cases treated by tenotomy. 

This is certainly the best operation we have for invet- 
erate club-foot, and its application is widening as we learn 
to appreciate its advantages. It is really a conservative 
operation, since it often enables us to bring about a cure 
that would otherwise recjuire a bone operation. VV'hen 
properly applied to judiciously selected cases, this ojXTation 
is safe and satisfactory. The objection raised that the scar 
is sensitive has been found by the writer to be purely theo- 
retic. An operator finding this a dangerous operation 
would find an\' operation dangerous in his hands. This 
valuable operation is being abused by general surgeons who 
are not content with orthopedic measures in any case, and 
in this way it is liable to be brought into disrepute. Any 
surgeon applying this operation indiscriminately to every 
case of talipes coming under his care is sure to neglect the 
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necessary mechanical after-treatment, and will meet with 
many failures, for this, like every other operation for talipes, 
must be followed by such treatment intelligently applied in 
order to prevent relapse. 

Removal of the astragalus is an operation highly com- 
mended by those who have practised it, but the writer has 
had no experience with it, preferring to remove a wedge- 
shaped piece from the tarsus when a bone operation is indi- 
cated. The writer has frequently 
removed this bone for disease, and 
finds that it can readily be removed 
through an incision along the outer 
side of the foot between the peronei 
tendons, provided it be removed in 
pieces. 

Tarsal ostcectojuy should be re- 
sorted to when other methods fail. 
The writer has usually resorted to 
it after first performing the Phelps 
operation and finding decided bony 
deformity that would not yield, per- 
forming both operations at one sit- 
ting. An Esmarch bandage should 
be applied and an incision made 
along the outer side of the tarsus. 
The soft parts are separated from 
the bones by a periosteotome and 
held back by retractors, when a 
wedge-shaped piece may be removed 
from the tarsus by a bone-cutting forceps or an osteotome 
large enough to allow the foot to be straightened. In the 
hands of an able surgeon this is a safe operation, but it 
should never be undertaken by one who \s not sure of his 
asepsis, for suppuration where so many bone and joint 
surfaces are exposed is very dangerous. 

After cquinovarus has been completely overcome, there 
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Fig. 76. — Say re's apparatus 
for pigeoii-toe. 
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is often a decided pigeon-toe, but it gradually disapptiars as 
the child grows. In milder cases the outer side of the toe 
of the shoe should be slightly elevated by an extra thick- 
ness of sole-leather. In marked cases, braces extending 
from thL- pelvis and attached to the shoes in such a manner 
as to turn the toes outward should be applied (Fig. 76}, 




In persistent cases the tibia and femur are deformed. The 
writer has never seen a case in which the deformity of 
the femur was sufficient to demand operative interference, 
but has performed linear osteotomy upon the tibia, where 
the deformity was due to a twisting inward of that bone, 
with very satisfactory results (Figs. 77 and 78). 
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Equinovalgus requires a combination of the trcainieiit of 
the two simple varieties of which it is composed. 

Planus is treated in the same manner as mild valgus. 

Cavus requires section of the phuitar fascia followed by 
retention apparatus similar to that for equinovarus. 

Hysteric and non -deforming: club-foot are tn be treated 




by removing the cause and improving the general health of 
the patient. It is sometimes necessarj- to perform tenotomy 
upon contracted tendons and lascia. 

Calcaneovarus is rare, and its treatment consists of the 
application of general principles already laid down in the 
treatment of calcaneus and varus. 

Calcaneovalfcus require*; nn special treatment aside from 
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iliat nuriitionod for the two separate vanetk-s of which it i.s 
ciiniposcil. 

Weak Ankles. — The orthoi>cdist is frequently calle<i 
upon to treat weak ankles. The child walks flat-footed, 
with the inner malleoliLs unduly prominent. Me is liable to 
fall fretjueiitly frmn the foot " turninfj under him," and 
easily becomes tired. 

The condition is simply a lack of strengtii in the muscles 
supporting the ankle, and has a natural tendency to improve 
as the child grows older and 
stronger. It may result in flat- 
foot or valgus, hut this is ex- 
ceptional. 

The treatment is electricity, 
massage, and comfortable sup- 
pi)rt until the muscles are strong 
enough to properly perfonn 
their function. 

In verj' young patients, just 
learning to walk, all that is 
advisable in the way of sup|>ort 

is a molded leatiier counter, i.-i,,, 7.).-- w.-,.k-ii.ikir !««.■. 

which fits alK>ut tiie ankle ctmi- 

foiiably, and can be worn inside of the .shoe. These " weak- 
ankle " braces can Ik: bought at most of the large shoe 
stores. 

For older jiatients the shank of the shoe should be built 
up with sole-leather as for flat-foot (see I'ig. fiy). and a 
simple ankle-brace worn, extending from the shoe up both 
sides of the leg to the knee, with joints oppo.site the ankle. 
The padding shoukl be ample and the uprights very light, 
so that the chiltl will have as little c.\tra weight as po.ssible 
to carry with its weak nniscles {I"ig. 79), 




ORTHOPEDIC SURGER Y. 



CHAPTER IX. 

HALLUX VALGUS; BUNION; HAMMER-TOE; META- 
TARSALOIA. 

HALLUX VALGUS. 

Hallux valgus is a deformity of the foot caused by a 
subluxation outward of the great toe (Fig. 80). 

Caases. — It is said to be sometimes due to gout, rheu- 
matism, and other joint-inflammations, but it is more likely 
that the deformity existed first and acted as a predisposing 
cause of the inflammation. The vast majority of cases 
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are undoubtedly due to badly fltting and improperly shaped 
shoes. The deformity occurs most frequently in women. 
It is noticeable, too, that it occurs most frequently in per- 
sons who have large feet. The mere fact of the feet being 
large would have no causative effect, if the owners of them 
would wear shoes large enough for them. The narrow- 
toed shoes commonly worn have much to do with causing 
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this trouble. The inner side of the normal foot is almost a 
straight line, but very few shoes are built that way (Fig. 8i). 

Pathologic Anatomy. — The toe is subluxated outward, 
and the cartilage extends around on the outer side of the 
head of the metatarsal bone. The inner lateral ligament 
is elongated and the outer one contracted. The head of 
the metatarsal bone is enlarged, and a bunion forms over 
the inner side of it, and a com over the bunion. The 
bunion consists of a bursa, which frequently communicates 
with the joint. 

Symptoms. — The great toe is crowded over toward the 
center of the foot, so as to interfere with the other toes. 
It crowds cither over or under the second toe, the former 
most frequently in the writer's experience. In most cases 
it is associated with flat-foot. The bunion and com over the 
prominent joint is a source of great suffering, because it is 
constantly pressed upon by the shoe. The second toe is 
frequently the seat of very sore coms, and an ingrowing 
toe-nail is of common occurrence. This affliction belongs 
to adult life, and is usually bilateral. 

Treatment. — In mild cases, if the patient can be induced 
to wear a suitable shoe, he will usually be relieved. Un- 
fortunately, however, these patients usually have a weak- 
ness for wearing shoes that are too tight and too narrow at 
the toe, and it is very difficult to induce them to make the 
change. A number of mechanical devices have been em- 
ployed with satisfaction in mild cases. The best one con- 
sists of a light steel spring, extending from the scaphoid 
along the inner side of the foot to the end of the big 
toe (Fig. 82). Opposite the joint, a hole is made in the 
spring to avoid pressure on the bunion. The proximal end 
of the spring is fastened to the side of the foot by adhesive 
strips, or a strap and buckle, and the point of the toe is 
drawn toward the spring by an elastic band. This device, 
worn for a time with a loose, comfortable shoe, will give 

great relief. 
II 
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For severe cases an operation is advisable ; without it 
the patient will always be a crippled sufferer, and with it 
an unsightly deformit\' is removed and suffering relieved. 
A number of operative measures have been advised, but 
only two of them are worthy of notice — viz., osteotomy 
of the metatarsal bone, and excision of the head of this 
bone. The objection to the osteotomy, whether linear or 
cuneiform, is that the enlargement of the head of the bone 
is not removed, and is bound to give trouble by being 
pressed upon by the shoe. Excision of the enlarged head 

of the tarsal bone \s the opera- 
tion of choice, because it is 
thorough and effectual. The 
writer has performed it many 
times, and always with gratify- 
ing results. 

The foot should be thoroughly 
scrubbed, washed with a bichlor- 
id solution, and an Elsmarch's 
bandage applied from the points 
of the toes to just below the 
knee. An incision about two 
inches long should be made 
along the upper and inner side 
of the joint down to the bone. 
The whole bunion and corn should then be dissected out. 
The joint is oj>ened freely, and the periosteum peeled from 
the head of the bone. A liberal piece of the head of the 
metatarsal bone should now be removed by bone-forceps or 
chisel, cutting from within outward, and forward, so that 
the cut end of the bone will slope in such a manner as 
to throw the point of the toe inward. Should any part of 
the enlargement remain, it should be chiseled oft" smoothly. 
The wound should now be closed with catgut sutures. 
and a surgical dressing applied. A plaster cast should 
now be applied and molded in between the great and 




Fi^. Si- — Apparatns for h-F^ux 
valffus and bunion. 
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second toes, so as to hold the great toe in the desired 
position. The Esmarch bandage should now be removed 
and the patient placed in bed with the foot elevated. After 
two or three days the patient may be allowed to sit up, with 
the foot on a chair. When only one foot has been operated 
upon, he may be allowed to get about on crutches, but 
when both have been operated upon he will do better to 
make no such effort. 

The dressings should be allowed to remain for from two 
to four weeks unless temperature should develop. After 
the original dressing is removed, it is usually advisable to 
apply a light plaster cast, for about two weeks, that will 
hold the toe in the desired position. 

The patient will usually be disabled for about six weeks, 
but the writer operated upon a professional friend who 
walked comfortably in three weeks. 

No after-treatment is required but the wearing of prop- 
erly shaped and well-fitting shoes. 



HAMMER-TOE. 

Hammer-toe is a deformity of the toe in which the 
proximal phalanx is dorsal flexed and the distal phalanx 
is solar flexed, bending the toe into a claw shape (Fig. 
83). Both the flexor and extensor tendons are shortened, 
but recent dissections by Walsham and others have demon- 
strated that the deformity is really due to a contraction of 
the phalanx fibers of the lateral ligaments of the toe. 
Cutting of both the flexor and extensor tendons will not 
allow the toe to be straightened. 

This condition must not be confounded with the claw- 
shaped toes in some cases of paralytic club-foot, in which 
the deformity is due to paralysis of the interossei. 

Hammer-toe is said by some to be congenital and 
hereditary, but it is usually found in adults, and is, the 
writer believes, entirely due to faulty shoes. It may occur 



ORTHOPEDIC SURGERY. 



in several toes, but is usually confined to one toe — the 
second one. In many persons this toe is longer than the 




FLr. S3-— Hammer-loe. A. A diagram of the position of lines in tiammtr.toe: i, 
mclatarsal line; i, head of llie first phalanx; slight groove coiiesponding to posi- 
tion of dorsal border of second phalanx : j. 4, 5, callosiliss due to boot pressure ; 6. 
bursa over contracted joint; ;, 8, shoe (the artow indicates the direction in 
which the pressure of the upper leather tends to force downward the head of the 
metatarsal line toward the sole). B, Dissection of firsl inletphalangeal-joial in 

lisamenls [Anderson). 

others, and is the first to feci tlic pressure of shoes that 
arc too short. 

These cases arc broiiglit to tlic surgeon on account of 
the sore corns that are always present. 




When several toes are involved, the hitcral ligaments 
should be cut and the toes straightened forcibly, and after- 
ward held straight by plaster-of-Paris for about two weeks. 
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after which they should be strapped down to a leather sole 
which is to be worn inside of the shoe (Fig. 84). When 
only one toe is involved, the best treatment is amputation 
at the tarsometatarsal junction. 



METATARSALQIA. 

Metatarsal gia is a term applied to a painful affection of 
the foot described by Dr. Morton, of Philadelphia. The 
pain is about the head of the fourth metatarsal bone, and 
is believed by Morton to be due to pinching of the nerve 
between the fourth and fifth metatarsal bones. 

Dr. Goldthwait has given the subject careful study, 
and has offered a rational explanation of the cause of the 
trouble.* He says that the pain is more frequently in 
the middle of the foot than at the fourth metatarsal, and 
that it is due to a breaking down of the transverse arch 
formed by the heads of the metatarsal bones. He says 
that the callous .spot often found under the seat of pain is 
due to pressure from the broken-down arch. 

This painful affection may begin as an acute trouble and 
become chronic. At times it is so severe as to di.sablc the 
patient. The writer had one patient — a lady — who at times 
suffered so severely when walking that she was obliged to 
remove her shoe on the .street. 

The treatment that has given the greatest satisfaction, in 
the writer's experience, is to have the patient wear a shoe 
so wide that the foot is not pinched, and having a rather- 
heavy sole, with a low, wide heel. Under the middle of 
the front part of the foot, where the pain is located, is 
placed a light pad made of felt or several layers of roller- 
bandage. It should not be over an inch wide and two or 
three inches long, and should be placed with the long axis 
corresponding to the long axis of the foot. 



*•* Trans. American Orthopedic Association," vol. vii, p. 82. 
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The relief from this treatment certainly bears out Dr. 
Goldthwait's theory. Some cases are so severe that ex- 
cision of the head of one metatarsal bone has been per- 
formed. 



CHAPTER X. 
RICKETS (RACHITIS). 

Rickets is a constitutional disease due to malnutrition 
and characterized by softening and deformity of the bones. 

Dr. Jacobi said that thirty years ago rickets was a very 
rare disease in America.* At the present time it is not 
uncommon among the poor classes in every city. It is 
usually found in negroes and foreigners, particularly Ital- 
ians and Portuguese. In England and Europe it is quite 
prevalent. In Italy it has been estimated that 1 3 per cent, 
of the children suffer from this disease. In 100 children 
examined among the poor of Boston, 40 were found 

rachitic, t 

Causes. — A number of theories have been advanced as 
to the exact cause of rickets, but all are unproven. Experi- 
ence has taught us, however, that anything that will inter- 
fere with the nutrition of the child may act as a cause of this 
disease. It is not hereditary, although cases have been re- 
ported in which the disease was congenital. It occurs, in 
the vast majority of cases, between the ages of six months 
and three years. Rickets also occurs about puberty, when 
it is apt to be accompanied by albuminuria. 

The condition known as mollities ossium, which usually 
occurs during pregnancy, is probably adult rickets. It is 
occasionally found in old age. 



*See "Trans. American Orthopedic Association," vol. vii, p. 159. 
f Bradford and Ix)vett, p. 617. 
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Sex seems to have no bearing upon the causation. The 
children of poor emigrants and negroes, among whom are 
found the majority of cases, often subsist upon a poor 
quality and a small quantity of food. They are crowded 
into small, poorly lighted and ill ventilated rooms. 

When the disease occurs among Americans, it is usually 
among bottle-fed children. Children raised upon condensed 
milk or the various patent foods are very liable to develop 
rickets. It occurs in children who are weaned too early 
and fed upon starchy food. It also occurs in children who 
are nursed too long. Frequent pregnancies are apt to im- 
poverish the mother's milk so that the children become 
rachitic. During the past three years the writer has seen 
several cases of scurvy in rachitic children. 

Animals confined in menageries are very often subject to 
rickets. It is very common among young lions. Poultry 
also frequently suffer from it when confined. 

Pathology. — The leading feature in this disease is the 
lack of lime salts in the bones, so that they are unduly soft. 
The epiphyses are enlarged and softened, and the epiphy- 
seal cartilages are thickened and of a reddish-gray color. 
The growth of bone is interfered with. The medullary 
cavities of the long bones are enlarged. The periosteum 
is thickened, and underneath it is found a reddish liquid. 
The organic matter is increased. The skull, ribs, and 
wrists are most frequently affected. A characteristic 
symptom is a peculiar softening of the parietal and occipital 
bones, so that they give a peculiar crackling or parchment 
sensation on pressure. This condition is known as cranio- 
tabes, and may also occur in syphilis. The fontanels 
do not close up as early as usual, and hydrocephalus is a 
not infrequent complication. 

The ligaments are relaxed and the muscles soft and 
flabby. The spleen, liver, and lymphatic glands are some- 
times enlarged. The whole course of the disease resembles, 
in many respects, an inflammation. 
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Symptoms. — For convenience of study this disease 
may be divided into three stages — incubation, deformity, 
and recovery. 

During the stage of incubation the child suffers from 
general ill health. Disturbances of digestion, accompanied 
by diarrhea and enlarged abdomen, are very common. 
Bronchitis is usually present, and bronchopneumonia is 
one of the causes of death. The child will be very restless 
at night, and throw the bed clothes off. There will be 
profuse night sweats. His head will frequently be covered 
with perspiration when other parts of the body are dry. 
He may be sore all ov^er, so that he will cry out when any 
part of his body is touched. He will not begin to walk at 
the usual time, or, if he does learn to walk, he may later 
become unable either to stand or walk — not because he is 
paralyzed, but because his bones and muscles are so sore. 
His fontanels will remain open longer than usual, and his 
teeth will be slow in coming. He becomes pale and deli- 
cate looking. The urine is overabundant and loaded with 
phosphates. 

The stage of deformity comes on quite early and is very 
characteristic. The forehead is unusually high and square, 
owing to the prominence of the frontal eminences (Fig. 85). 
The fontanels and sutures are often longer than usual. 
The veins of the scalp are enlarged, and, in many cases, a 
true hydrocephalus develops which does not differ from 
other cases of hydrocephalus. With the latter symptom 
convulsions may be present. Hyperemia of the brain and 
meninges is common. The teeth appear late, and sometimes 
assume the peculiar notched appearance so often seen in 
syphilis. The lower jaw is small and rectangular. 

The thorax becomes flattened from side to side, and the 
sternum projects forward, making the so-called ** pigeon 
breast." This deformity may be so marked that the trans- 
verse diameter of the chest is shorter than the anteroposte- 
rior diameter. The lower ribs may be pushed upward by the 
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cnlargiid abdumeu so as to cause what is knoHn as " Har- 
rison's groave." Tlie costal end of tlie ribs may become 
enlarged so that a ruw of protuberances can be fell just at 
the junction of the ribs with the costal cartilages on either 
side. This condili'tn is snokeii nf ;is " lic.idcd ribs." The 




ribs may project forward on one side, The spine may 
become bent forward (Fig. 86). The bend usually involves 
the whole length of the spine, and can be made to disappear 
by proper position (Fig. 87). Scoliosis occasionally devel- 
ops. The pelvis is very liable to become deformed, so that 
it is very important that every yoimg woman who has suf- 
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fered from rickets in childhood should not marry without 
first having had her pelvis examined by a competent physi- 
cian. The extremities may become deformed from muscular 
action before the child walks or creeps. Later, tlie bearing 
of the weiL;ht of the body will increase this deformity. 




The epiphyses of all the long bones become enlarged, and 
the bones may easily be bent (Fig, 88). Flat-foot is almost 
invariably present, and bow-legs or knock-knees are among 
the most common deformities. The attitude of a rachitic 
child is quite characteristic. He will stand with his feet 
wideapart, his knees slightly flexed, his lower spine lordosed, 
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his elbows flexed and projecting from Ms side, and his 
anti shoulders thrown fonvard. These .symptoms arc not 
all present In every case, The deformities quite uniformly 
found arc Hat feet, enlarged epiphyses, bow-legs or knock- 
knees, and the deformities of the head. 

During the stage of recovery the bones become hardened, 
so that they are harder than healthy bones, Most of the 
deformities rcni.iin liiii'iiL;lii'ul life unless relieved hy treat- 




ment. It is undoubtedly true that some cases do improve 
in time, but it is not safe to promise that the child ml\ 
outgrow it. The growth of bone is interfered with so that 
the person is apt to be dwarfetl. but ihey sometimes develop 
great strength and live out their c.vpcclancy. 

Diagnosis. — In the early st^es this di.'^ase is frequently 
mistaken for other diseases. It is sometimes impossible to 
make the <liagiiosis before deformity ap[>ears. It is apt to 
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be mistakcD for cliroaic diarrhea, bronchitis, or rfaeumaDsni. 
Tbc diflerential diagnosis between chronic dtarrfaea and 
rachitis before dcformit}' occurs is practically impossSile, 
becaase in boih cases the child is pale and flabt^' and 
learns to walk late. In aQ such cases enbrgemeot of the 




epiphyses should be watcbed for, and special attention paid 
to the diet 

Rachitis and infantile sx-philis bear a strong resemblance 
to each other. In sj'phitis. bending of tbc booes is not 
a oommoa sjinptom. and. when it does otxur. it is sharp 
and angular, rescmbting a fracture. When enUigetnent 
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takes place in syphilis it is not restricted to the epiphysis 
but extends to the shaft as well. Deformed teeth and 
craniotabes occur in both diseases. These differential 
points, togetlier with the characteristic symptoms of the dis- 
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ease present, should enable a carefLiI obscr\'er lo make the 
diagnosis. 

Rheutnalisni is not so common as rickets in children, and 
when it does occur, can be diagnosticated by the high tem- 
perature and swelling of the joints. 

Bronchitis, due to rickets, can only be positively diag- 
nosticated where some of the other symptoms of rickets are 
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present. The head-sweats, open fontanels, and dt^laycd 
development should lead one to suspect rickets. 

The deformity of Pott's disea.se sometimes resembles that 
of rickets. Ordinarily, the kyphosis of rickets is a long 
even curve, which disappears when the child lies on its 




abdomen (Fig. 87), but exceptionally the rachitic kyphosis 
is sharper than usual, and as rigid as kyphosis from Pott's 
disease. In such a case, a positive diagnosis of rickets 
could not be made unless there were other symptoms of 
this disease. Even then it should be remembered that a 
rachitic child may develop Pott's disease. 
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Sir James Paget describes a disease occurring in aged 
persons that he named osteitis derormans, and which resem- 
bles adult rickets (Fig. 91). It is an osteitis accompanied 
by a softening and bending of the long bones and a curving 
forward and stiffening of the spine. The skull is enlarged 
and thickened. This disease is not .so much in the epi- 
physes a.s in the diaphyses. and 
lacks all the other symptoms of 
rickets. 

In a well-marked case of rick- 
ets, where the child gives a his- 
tory of late teething, late walking, 
disturbed digestion, and bronchi- 
tis, when its head has the peculiar 
shape, and the fontanels are 
open at a late date, and when the 
characteristic bony deformities 
exist, the di^nosis is very easily 
made. It should be remembered 
that a child who has no teeth 
when he is nine months old prob- 
ably has rickets. 

Prognosis. — Under proper 
treatment the prognosis in rickets 
is good. The majority recover. 
but with some deformity. The 
dangerous symptoms and compli- 
cations are diarrhea, bronchitis, 
pneumonia, and hydrocephalus. 
Recovery, aside from the deformity, is apt to be complete. 
Bow-lfgs and knock-knees, which are usually due to 
rickets, can be cured by proper treatment, and will be dis- 
cussed separately. 

Treatment. — ^Tlie treatment of rickets is prophylactic, 
medical, mechanical, and operative. The prophylactic 
treatment consists in giving the child proper nouri^h- 
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ment and plenty of light, air, and exercise. One of the 
most pernicious fads of the day is that it is not the proper 
thing for the mother to nurse her child. A woman who 
cannot or will not nurse her child .should not bear children. 
The physician who, upon every flimsy pretext, advises the 
mother not to nurse her babe, is betraying the trust re- 
posed in him. The subject of infant feeding is too large a 
one to discuss here, but in brief it can be said that the 
nearer the food approaches nature's food the better, and 




nature's infant food contains no starch and comparatively 
little sugar. 

The medical treatment is of mucii greater value in this 
than in most of the diseases coming under the orthopedist's 
care. Since one marked feature of the disease is the lack 
of lime salts in the bones, ue naturally give lime. Lime- 
water seems to have comparatively little effect upon the 
disease save as it benefits the stomach and bowels. Prob- 
ably the best preparation is the lactophosphate of lime, 
soda, and potassa. Phosphorus is extensively used abroad, 
but the writer has derived no benefit from it. It is best 
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given in solution in oil, in doses of yj-g- of a grain. Cod-liver 
oil is a favorite remedy with many, and when it agrees with 
the stomach does good service, but the good it does is as a 
food rather than as a medicine. The syrup of the iodid of 
iron, given three times a day, in doses of one drop for each 
year of the child's age, is a valuable remedy. It should 
be kept in a cool, dark place. The writer depends most 
upon the last-named remedy, the lime preparation previously 
mentioned, the preparations of maltine, and good milk. 

The mechanical and operative treatment employed to 
overcome the various deformities of the spine and extremi- 
ties will be discussed under their various headings. 



CHAPTER XI. 
BOW-LEGS. 

This deformity consists of a bowing outward of the 
lower extremity (Fig. 93). Both the femur and tibia are 
usually involved, but the tibia is usually much more de- 
formed than the femur. As a rule, it is double, but 
occasionally only one extremity is involved. 

Rarely, bow-leg occurs on one side and knock-knee on 
the other. It comes on in early childhood, and is due to 
rickets. The deformity may begin before the child has 
borne its weight upon the legs, in which case it is due to 
the action of muscles upon the bones softened by disease. 
Early walking does not cause bow- legs. As a rule, bow- 
legged children learn to walk late. When they do begin 
to walk with softened bones, the weight of the body will 
naturally cause bending. The deformity may be largely 
due to a bending outward of the knee. 

The pathology of bow-legs is that of rachitis. 

If the legs of a child suffering from the deformity be 
12 
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brought together, so that the inner nialleoh touch, the 
knees will not touch, as tliey do in a well-formed child, 
but will be separated more or less according to the amount 
of the deformity. 

The greater part of the deformity will usually be found 
at the junction of the lower with the middle third of the 
tibia. The child is flat-footed, and walks with a peculiar 




wabbling gait. He tires casilj- and, if old enough, complains 
of pain. 

Other symptoms of rickets are usually found, such 
as enlargement of the epiphyses and deformities of other 
bones. The presence of the deformity is sufficient to 
eslabhsh the diagnosis. 

Under proper treatment, the prognosis is favorable. The 
treatment may be expectant, mechajiical, nr operative. 
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The expectant treatment consists of treating the rickets 
and so manipulating the limbs with the hands as to coax 
them into shape, as it were. The nurse can be instructed 
to j^rasp the limb fimily in the hands and unbend it several 
times a day. After the active stajje of the rachitis is past, 
this can be done without discomfort to the child. Massage 
and sea-salt baths are valuable adjuncts to this treatment. 

Hy following this course faithfully, a certain number of 
these cases can be cured. It is, of course, only at an early 
age, while the bones are still soft, that this treatment can be 
expected to prove efficient. 

There is a natural tendency under favonible circumstances 
for these cases to improve, but it is never safe to tell the 
parents that the child will outgrow it. The cxj)ectant 
plan is only to be recommended in very mild cavscs, or 
where the parents will not allow braces to be used. In 
severer cases or in older patients, either mechanical or opera- 
tive treatment is to be recommendeti. The surgeon who 
makes a judicious selection of the method of treatment for 
each case is always safe in giving a favorable prognosis, 
but the one who treats all cases alike is bound to meet with 
some failures. While the child is under four years of age, 
or so long as the deformity can be partly overcome by 
grasping the legs and unbending them, the surgeon can 
choose the method which he deems the best or most con- 
venient for that particular case. After the bones have 
hardened, as they usually do by the end of the fourth year, 
operative measures should always be resorted to, because 
mechanical measures will fail. 

It is the writer's custom to say to the parents of a bow- 
legged child whose bones are soft enough to yield to me- 
chanical pressure, that there are two ways of straightening 
the limbs : one by means of braces, and the other by opera- 
tive measures. The former is safe and sure, but verj'slow, 
requiring usually from one to two years. The latter is 
ecjually safe and sure, and requires but from four to six 
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weeks. After having laid the whole matter before them, 
the parents are requested to make a choice of the method. 

In favor of the braces it can be said that no anesthetic 
is required for their application, that after a very few days 
they will add to the patient's comfort by their support, and 
that there is nothing in the way of an operation connected 
with them. Against the braces it can be said that they 
require considerable attention for a long time, and unless 
properly applied may fail, and that they are unsightly and 
more or less burdensome. 

In favor of operative measures it can be said that the time 
spent from the beginning of the treatment until the child is 
walking upon straight legs is but a few weeks ; that the 
suffering is very slight, indeed, — hardly more than that 
caused during the first few days by braces, and that all 
of the trouble, annoyance, and wounded pride caused by 
braces are avoided. 

When the choice is left to the writer, he advises the 
quick method, except in the few cases in which the bones 
are so soft that relapse is to be feared. This method is 
chosen because, after a varied experience with both methods, 
it has been found most satisfactory. It yields prompt and 
satisfactory results, and the surgeon sees the cure completed. 
The great objection to braces from a surgeon's standpoint 
is that parents are very prone to grow careless and fail to 
bring the child to him for readjustment of the braces. 
They are apt to think that when the braces are once ap- 
plied there is no further need of a surgeon's care, and the 
result is liable to be that after a time the braces do not fit 
properly and fail to straighten the limbs before the bones 
become too hard, so that it becomes necessary to resort to 
operative measures after all. 

The best mechanical means of treating bow-legs consists 
of steel uprights extending from the shoes up on both sides 
of the legs as far as necessary, with joints at the knee and 
ankle (see Fig. 94). Our efforts are usually directed en- 
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tirely toward the deformed tibia, because the deformity of 
the femur is not so noticeable and is not so easily reached. 
Usually it will be sufficient to extend the brace from two 
and one-half to four inches above the knee, according to 
the ai^e of the child. The steel uprights do not need to 
be heavy, because we cannot expect to force the bones into 
shape, but we must keep up a gentle pull in such a direc- 
tion as will induce them to grow straight, just as we would 
make a twig grow into almost any shape by gently and 
persistently pulling it in the desired direction. Only such 
pressure can be made as will be borne 
by a child's delicate skin without chafing. 
Cuts of this apparatus, with directions for 
measuring, can be found in any instrument 
catalogue. A pad must be placed over 
the inner malleolus and over the inner 
condyle of the femur, because it is upon 
these points that the pressure is brought 
to bear. A pin is placed in the inner up- 
right just opposite the greatest curvature 
of the tibia, upon which are buttoned both 
ends of a strap which passes around the 
limb at this point. This strap passes be- 
tween the leg and the outer upright. It 
is perforated by a number of buttonholes 
at each end, and the amount of pressure 
is regulated by them. When it is tightened it makes direct 
pressure upon the convexity of the deformity, and the 
counterpressure comes upon the pads at the knee and 
ankle. As the limb grows straighter the strap must be 
tightened, until the inner upright finally touches the whole 
length of the leg. 

In a case where the bones are so soft that the deformity 
disappears in a few weeks it will be necessary to have the 
child wear the braces for a long time, until the bones have 
hardened, otherwise relapse is sure to follow. In such a 
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case it is needless to say that operative measures would 
fail unless followed by mechanical treatment to prevent 
relapse. In cases where the thighs are decidedly bowed, 
or the tibiae twisted on their long axes, the braces must 
extend to a pelvic band which grasps the pelvis between 
the great trochanter and the crest of the ilium. 

In a case where the child has practically recovered from 
rickets and the bones have hardened in the deformed 
position, operative measures should be resorted to, because 
any pressure that could be borne by the skin would not 
be likely to have the desired effect. The rule is, that after 
the fourth year operation is indicated and braces are contra- 
indicated, for even in the cases that could be benefited by 
braces after this age, the time required would be entirely 
too long. It is unkind to compel a child who is old enough 
to mingle with other children to wear braces for months 
and years, and put up with the gibes and jeers of the others, 
when he could be relieved of his deformity in a few weeks 
by a safe and satisfactory operation. 

When an operation is decided upon, the surgeon has the 
choice between two operations, both of which have enthu- 
siastic advocates — viz., osteotomy and osteoclasis. 

Osteotomy, which consists of breaking the bone with a 
chisel or osteotome through an open wound, is the choice 
of most general surgeons, and with modern methods it is a 
very safe and satisfactory operation. It is not absolutely free 
from danger, however, because some deaths have occurred 
in very competent liands. Suppuration follow'ed one of the 
writer's operations, and the final result was non-union, which 
required a second operation, resulting in some shortening 
of the limb. The operation is performed as follows : After 
thoroughly cleaning the limb, an Ksmarch bandage is ap- 
plied and an incision made over the flat surface of the tibia 
at the point of greatest deformity. The osteotome (Fig. 
95) is then introduced and its cutting edge placed at a right 
angle to the long axis of the bone, when by a few light 
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strokes of a mallet the instrument is driven into the bone. 
By a scale on the side of the osteotome an exact measure- 
ment of the depth to which it has been driven is made. It 
is not necessary to cut through the bone, for after cutting 
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two-thirds of the way tlirou^h it am be (.-asily broken, 
Tlie instrument should not be used as a lever to break the 
bone, but the surgeon's hands should grasp the limb and 
complete the work. Il is rarHy necessary in a child to cut 
the fibula, since it can Ik- liiokiii rc.idily with the hands ; 




but if it is necessary, as is possible in an adult, it should 
be done through a scjxirale opening over the convexity. 
The wound is now closed by calgul sutures, and a surgi- 
cal dressing and a plaster bandage applied with the limb in 





Osteoclasis consists of breaking a bone by means of an 
instrument called an osteoclast (Fig, 96). The accompany- 
ing cut rcprcients Rizzoli's osteoclast, which has proven 
entirely sati-^factory in the wTiter's hands. 

This operation is perfectly safe and very satisfactory. 
Fracture invariably occurs exactly opposite the screw, and 
with ordinary care abrasions of the skin do not occur. 
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Objections raised to this operation are theoretic, and are 
nut made by tliosc who have had actual experience with 
it. Ill the hands of inexperienced operators, osteoclasis is 
certainly the operation of choice, because an accurate surgi- 
cal tcchnic is not required. The rings should be so 
pliiced that they will come in contact with the two ex- 
tremities of the bone to be broken. The screw pad is 
phiced over the convexity at the seat of the greatest 
deformity. The instrument is now 
held steady by an assistant and the 
screw is run down ra|>idiy. The bone 
will yield with a ioud snap, but usu- 
all)' not until after it has been very 
much bent. In children, a green-stick 
fracture usually occurs, which will 
unite in the shortest jmssiblc time. A 
ligiit dressing of sterilized gauze or 
cotton is now applied, and a plaster 
cast over this, extending from the 
body over the foot. After four or 
five days the child can be allowed to 
play upon the bed or on the floor, 
and will be perfectly comfortable. It 
is advisable to put the legs up in a 
slightly ovorcorrected position. This 
dressing need not be changed for a 
month, when firm imion will ha\e *''*■ ss-An^rior raehnic 
taken place (Fig. 97). 

The writer cannot recommend this o|>eration too highly, 
because it invariably yields prompt and satisfactory results, 
and never in a single instance has any unpleasant complica- 
tion occurred in his hands. 

In some cases of rickets an anterior cur\aturc of the 
tibia occurs (I'ig. 9S). In these cases osteoclasis is not so 
gooti an operation as osteotomj-, because the sharp crest of 
the tibia is liable to cut through the skin ; and when this 
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occurs, it is better that it should be a clean knife cut than a 
lacerated wound. In extreme cases of this kind, it mav be 





A B 

F;^- ?;. — A. rAchif.c de:cnr:::y . B. ir.e: i^tot- tr:. Wil'-ird 

necc<sar\* to remove a wedge-shaped piece of b*3ne < Fig. 



CHAPTER XII. 
KNOCK-KNEE GENL VALGUM . 

Knock-knt-E is a •icr'^rmitv ch-inictcrlzLd bv a Dro*ecan;j 
inward oi th-j knee i Fi^'. \oo-. If the knees be brought 
t«>re:hcr and the '.imbs extended, the malleoli will be 
seoarated more "r Ic-^s. accordin - t'> the dejrcx- of the 
def.'rmitv. instead «-'f t'>uchi:v^. a< thev d" in a nt-rm.tliv 
devel ped per->n. When the knees are rlexe*:. the de- 
f 'rnuty di^a: p<-ar-. 

In <-jverL- case< there i- marked lateral m-.-ti'-n at the 
knee-'- :nt ''.vin ' t-.» the lenrthenin' o{ the interr.a*. lateral 
I:j;an:ent> Fig. lOl >. 

Yh:< '.iet'-rmitv ••cjurs or.'v about hair" a^ ''ften as \>^\\- 
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legs, and is more common among boys tlian girls. It may 
be either single or double. It occurs most frequently in 
children between two and four years of age, when it is due 
to rickets. It sometimes occu rs between the ages of twelve 
and eighteen, and in older adults. In young adults, it may 
be due to general weakness and poorly constructed joints, 
but in older adults it is the result of occupation. Bakers, 




i 



waiters, and others who are obliged to be upon their feet 
much, or with the feet wide apart, are subject to knock- 
knee. Flat-foot accompanies this deformity, and may at 
times stand in a causative relation to it. Children suffering 
from a slight knock-knee will very frequently walk pigeon- 
toed. The writer has found that in the majority of cases 
brought to him fur pigeoii-too the deformity was due to a 
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miUi knock-knee, and that when the knock-knee was reme- 
died the pigeon-toe disappeared. At various times it has 
been taught that the deformity in knock-knee is due to 
ligamentous or muscular changes. While it is true that in 
severe cases the internal lateral ligaments are elongated, it 
is evident that this change is a result, rather than a cause, of 
the deformity. The external lateral ligaments are short only 
by comparison, since no real shortening has taken place. 

Until recently it was believed that the deformity was due 
to hypertrophy of the inner condyle of the femur. While 




the inner condyle is frequently enlarged, it has been satis- 
factorily demonstrated that the deformity is mostly due to 
the epiphysis being attached obliquely to the diaphy.sis. 

Knock-knee may be a sequel of a chronic joint-disease. 

The peculiarity of the gait which accompanies this de- 
formity is due to the fact that the patient is obliged to swing 
his foot away from the median line in order to make the 
knees swing clear of each other. 

The prognosis, under proper treatment, is good. The 
most unfavorable symptom is excessive lateral motion at the 
knee-joint. Cases coming on in adult life are rarely severe. 
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The treatment of knock-knee may be expectant, me- 
chanical, or operative. Expectant treatment is not to be 
recommended unless, for some special reason, no other can 
be applied, because the tendency is for the deformity to 
grow progressively worse, until the patient becomes about 
twenty years old. When, for any reason, other treatment 
cannot be applied, the limb should be grasped by the 
hands of the nurse or parents, and an effort made, several 
times a day, to overcome the deformity. 

The ciiild will become tired easily, and will complain of 
jiain and soreness. He should 
not be urged to be u[ion his feet 
too much, and when he show.s a 
disposition to rest he should be 
allowed to do .so. 

The proper mechanical treat- 
ment consists of outside steel 
uprights, extending from the sole 
of the shoe to the crest of the 
ilium, with joints at the hip, 
knee, and ankle (Fig, 102). At 
the upper end of (he uprights is 
a steel waist-tiand to hold the 
brace in place. A pad is placed 
over the inner side of the knee, 
and fastened by straps to pins on 

the outer side of the upright. The amount of pressure is 
regulated by these straps. It never need be heavy, for the 
deformity is not to be forcibly overcome, but is to be gently 
pulled in the right direction until the limb grows straight. 
In charity cases, where the parents are unable to furnish 
apparatus, knock-knee can be successfully treated by the 
application of a plaster cast extending from the ankle to 
the hip, the knee being put in the best possible position at 
each application. 

In children under four years of age, and in older children 
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whose bones are still soft, meciianical treatment will always 
yield satisfactorj' results in a year or two, and should 
always be the treatment of choice. In patients whose bones 
cannot be bent with the hands, operative measures should 
always be resorted to. As a rule, patients over four years 
of age will require an operation. It is a mistake to apply 
braces when the bones are so hard that they cannot be 
molded by gentle, steady pressure. 

Osteoclasis has been employed for knock-knee, but it is 
not to be recommended, because it is neither so safe nor so 
satisfactory as osteotomy owing to 
the proximity of the joint. 

A number of operations have 
been devised, but what is known 
as Macewen"s osteotomy is now 
universally employed. This con- 
sists of a linear osteotomy just 
above the epiphyseal line of the 
femur. Macewen advised tJiat the 
osteotome be entered from the 
tioii tot genu valgum : A.iVm juner sldc of the thigh, but many 
Bion; o,'""ei condyle, operators prefer the outer side. 

It really makes no difference, for 
with the knee flexed the femoral artery is out of the way 
(Fig. 103). 

After properly clean.sing the limb, an Esmarch bandage 
is applied, and tJie limb l;iid upon a .sand-bag with the knee 
flexed. The writer usually operates from the outer side, 
because it is farther from the femoral vessels. A longitudi- 
nal incision about an inch long is made just far enough 
above the condyles to avoid the epiphyseal line, and directly 
over the center of the shaft of tlie femur. Tlie incision 
should extend down to the periosteum, and before the 
knife is removed the osteotome .should be introduced along- 
side of it until it touches the bone. The knife is then 
removed and the osteotome turned with its cutting edge at 
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a right an^le to the bone. By firm, steady strokes of a 
mallet the instrument is driven into the bone. When it 
enters the medullary canal the resistance will be less 
until it reaches bone on the far side. After reaching the 
medulla, it is well to loosen the chisel by moving it from 
side to side, and start it again a little farther forward or 
backward, as required, and thus lengthen the cut in the 
bone. When the operator feels or sees that he has cut 
about three-fourths of the way through the bone, he 
should grasp the limb in his hands and break the bone. 
The osteotome must not be used as a lever to break the 
bone, as the instrument is very liable to break. 

Great care should be exercised lest the chisel be driven 
entirely through the bone and injure anatomic structures 
on the farther side. 

When the bone is broken, the deformity should be over- 
come and the limb placed in a straight position. A surgi- 
cal dressing and a plaster bandage from the foot to the 
body are now applied, and the I^smarch bandage removed. 
Unless an abnormal temperature develops, this dressing 
should remain four or five weeks, when firm union will 
have taken place and the child will have a straight limb. 



CHAPTER XIII. 

BENDINQ OF THE NECK OF THE FEMUR, OR 

COXA VARA. 

This deformity is a bending of the neck of the femur, 
allowing the trochanter to rise above Nelaton's line, and 
probably exists more frequently than we are aware of, for it 
was never carefully described until 1889, when Miller's arti- 
cle appeared in Germany (Fig. 104). Dr. Royal Whitman, 
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of New York, read a valuable article upon the subject before 
the American Orthopedic Association in 1894.* 

The deformity appears between the thirteenth and eigh- 
teenth years. There is no pathologic condition aside 
from the bending of the bone. The joint is perfectly 
healthy. Whitman classifies it with acquired knock-knee 
and bow-legs, and does not believe that rickets can be con- 
sidered the one cause, because other rachitic symptoms were 
absent in his cases. He has examined a large number of 




Fig. 104. — Outline of the depressed neck of the femur in Miller's specimen, contrasted 
with the normal position shown by the dottetl line (Whitman). 



rachitic children, and when he found the trochanter pro- 
jecting above Nelaton's line it was due to the bowing out- 
ward of the shaft of the femur. 

Most writers, however, believe that this is a rachitic 
deformity. Leusser, in the Prcssc Mcdicale, of October 5, 
1895, says that in most cases observed by him other rachitic 
symptoms were present. It occurs usually in persons 



*See ** Transactions," vol. vii, p. 270. 



^^^B BENDING OF THE NECK OF THF. FEMUK. 


193 ^H 


^^H whose occupation compels them to stand constantly, 
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^^H those who carry heavy burdens 


(Fig. 105). 
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congenital dislocation of the hip, morbus coxarius, and 
osteitis deformans. The historv is suffident to differentiate 
between congenital dislocation and this acquired deformity. 
In hifHJoint disease there is pain, soreness, and restriction of 
motion, which are absent in coxa vara. Osteitis deformans 
comes on later in life. 

The prognosis is good as to life, but the tendency' is for 
the bending to increase until there is at least an inch real 
and three or four inches apparent shortening. 

The treatment consists of changing the occupation and 
building the patient up if he is weak or run dowTi. Massage 
and proper gymnastics are recommended. A long hip 
splint has been used with satisfaction, and is certainly a 
rational means of treatment Later, when the bending has 
reached the limit and the l>one is hardened, an osteotomv 
of the femur just below the trochanters should be performed. 



CHAPTER XIV. 
DEFORMITIES OF THE HAND. 

Club-hand is a rare deformitv*, analogous to club-foot, 
and usually accompanies deformity of other parts. The 
deformity is usuallv a tle.xion at the wrist, but it mavbedis- 
placed toward the dorsum, the radial, or the ulnar side. 
The radius is sometimes entirely wanting, and quite fre- 
quently only p>artly developed. The carpus is usually in- 
completely developed (Figs. io6 and 107). 

The causes are not known. A number of the theories 
applied to club-foot can also be applied to club-hand, but 
none can be proven. 

The prognosis in mild cases is fairly good, but in severe 
cases it is bad. because of the lack of bone development. 

The treatment in mild cases consists of placing the hand 



DEFOM/tHT/KS Of THE HA.\D. 



'93 



in proper position, and holding it there until ihe bones have 
developed. 

Of the three cases coming under the writer's care, two 
have been cases of flexion with lack of development of the 
radius and carpal bones, and in one of these the thumbs 
were absent. 

The treatment was In }:;radiiaily slraightcn the hand by 




I 



repeated applications of plaster casts, holding it in the nor- 
mal position until the radius developed. In one case the 
bones developed quite rapidly, and the result was vcrj' satis- 
factory. 

In the third case, there was double equinovarus with 
iouble club-hand. The patient came from a long distance, 
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and was obliged to go home after the feet were straightened 
without having had the hands treated. The child was young 
and very delicate, and it was not deemed advisable to treat 
the hands until after the feet had been treated, 

Tenotomy is not so satisfactory here as in club-foot, be- 
cause the tendons will sometimes fail to unite. When it is 




\ 



absolutely necessary to cut a tendon, it is better to splice 
it through an open wound. 

Dr. Reginald Sayre reports a case * in which there was 
lack of development of the radius and carpal bones and a 
crooked ulna. He first performed an osteotomy upon the 
ulna and straightened it. and then shortened the ulna, 

• " Transnelions Arociicnn Orthopedic Associalion," vol. vi. 
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removed a portion of the poorly-developed carpus, and 
made the ulna articulate with the remaining carpus. The 
result was quite satisfactory. 

Dr. S. S. McCurdy reports a case * in which he sawed 
off a portion of the ulna and made the shortened bone 
articulate with the semilunar. 

Harden heuer suggested and practised an operation which 
yielded very satisfactory cosmetic and functional results. 
He split the ulna longitudinally and crowded the carpus 
between the two parts of the split bone, fastening it there 
with a nail on either side. 

Supernumerary fingers, or polydactylism, is a con- 
dition which occurs quite frequently, and is very commonly 
hereditary. The writer knows of one family in which there 
are several children who all have six fingers on each hand, 
and whose father and grandfather also have six fingers. 
The fingers are well-developed and useful. In many in- 
stances, however, the fingers are poorly developed and 
unsightly. Both hands are usually afTected. 

When the digits are well-developed, no treatment is in- 
dicated, but when poorly developed they should be ampu- 
tated. When a child is born with such a deformity and the 
«ittachment of the supernumerary finger is very slender, as 
is often the case, it would be proper and right to cut it off 
at once with the scissors, and apply a bandage to prevent 
the loss of blood. In this way the mother would be saved 
the annoyance of neighborly comments. 

Webbed fingers are a not uncommon deformity. Only 
two of the fingers may be grown together, or all may be 
united. The fingers on the inner side of the hand are most 
frequently affected. 

Simply cutting the fingers apart is very unsatisfactory 
treatment, because it is almost impossible to keep them 
from growing together again. 

* ** Annals of Surgery," January, 1 896. 
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Didot's operation is the best one (Figs. loSand 109), In 
this operation two flaps arc made, one on the dorsal and 
the other on the palmar surface. On the dorsal surface of 
one finger a longitudinal incision is made from its base to 
the edge of the iveb. and at each end of the incision a trans- 
verse incision is made, thus making a flap, as seen in the cut. 
On the palmar surface of the adjoining finger a like flap 
is made. These flaps are dissected up and the remainder 
of the web cut through. Tlie flap on one finger covets 
the raw surface on the other, and no raw surfaces are left, 
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so that there is no danger of the fingers growing together 
again. 

Dupuytren's Contraction. — This name is applied to a 
deformity of thu hand characterized by a drawing of one 
or more fingers toward the palm by a contraction of the 
palmar fascia (Figs. 1 10 and ill). 

Etiology. — Many theories concerning the etiology have 
been advanced, but none are proven. Adams teaches that 
gout is the cause in the majority of cases, but American 
writers have not found it so. Rheumatism is believed 
by Keen * to be a common cause. Abbe f suggests 
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that it is probably of nervous origin. Many believe 
that it is of traumatic orij;in. The fact that a iiromincnt 




English writer advocates the gouty origin, and that a 
prominent American writer advocates the rheumatic, would 




naturally lead to the conclusion that these two diseases 
arc merely eoincidcul, gout being much more common in 
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England than in America. Rheumatism and gout are 
ver}' common afifections at the age when these contractions 
occur. Against the traumatic theory is the fact that it 
occurs almost as frequently in the left as in the right hand, 
and that it is of frequent occurrence among professional 
and business men, who are not often exposed to traumatism. 

All of the cases seen by the writer have been in physi- 
cians, clergymen, and business men. 

Pathology. — This deformity is entirely due to contraction 
of the palmar fascia, the tendons and integument taking no 
part whatever in the matter. The writer is inclined to the 
belief that it is inflammatory in character, and that the 
inflammation may be brought about by many different 
causes. 

Symptoms. — This deformity comes on in middle and old 
adult life. It occurs in males in the majority of instances, 
and may occur in one or both hands, the right hand a little 
more frequently than the left. 

The first symptom is a little fibrous nodule in the fascia 
near the junction of the fingers with the palm. A number 
of these nodules may be present when the deformity is 
well develojx^d. They are found to be fibromata. From 
this small beginning;, the trouble gradually extends, and 
mav draw one or more fingers down until thcv touch the 
palm. Rin ds of fascia stand out that look as if the tendons 
were surelv involved ; but careful dissections have shown 
that thev never are, and that when the skin is involved at 
all, it is very slightly, and evidently secondarily. The ring 
finger is most freciuently involved, and the little finger next ; 
then come the middle and index fingers. The thumb is 
least frecjuently involved of all. The progress is very 
slow, taking years to produce a severe deformity. The 
patient first notices a stiffening of one finger, and later of 
others, but upon examination it will be found that only ex- 
tension is interfered with. Neuralgic pains are not infre- 
quent. 
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Diagnosis. — The diagnosis is not difficult, and can usually 
be made from the appearance and the history. When the 
deformity is due to a scar, the scar tissue can be seen, and 
there is a history of a burn or traumatism. 

Prognosis. — The prognosis is very favoriible under proper 
treatment. The deformity can be entirely overcome by 
operative measures, and shows little tendency to relapse. 

Treatment. — Medical and mechanical treatment are use- 
less. Dupuytren advised open incision of the bands, and 
under aseptic treatment this is a good method. Adams 
recommended numerous subcutaneous tenotomies. Abbe 
recommends numerous open incisions. Others have recom- 
mended a longitudinal open incision with frequent trans- 
verse cutting of the bands. It has also been recommended 
to dissect out the whole band. Under modern aseptic 
treatment the open method is undoubtedly the best. When 
the band is broad, a sufficient number of transverse cuts 
should be made to allow the fingers to be straightened. 
When the band is quite narrow, a longitudinal incision may 
be made and the band dissected out. When it is broad it 
will not do to dissect it out, because the cicatrix would be 
so large that it might draw the finger down. 

After the long incision, the wound should be closed 
with fine stitches, but after the multiple transverse cuts an 
ordinary dry surgical dressing should be applied. No 
attempt should be made to hold the fingers perfectly 
straight for the first few days, because it is painful and 
unnecessary. If any splint is applied, at first it should 
hold the fingers partly flexed. After a few days a straight 
splint should be applied and the fingers kept straight until 
healing has taken place. As soon as the wounds are thor- 
oughly healed, the splint should be removed and the patient 
encouraged to use the hand, moderately at first. 
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CHAPTER XV. 
DISEASES OF JOINTS ; NEUROMIMESIS. 

In no department of surgery have more radical changes 
taken place within the past few years than in diseases of 
the joints. The vast majority of joint-diseases are either 
acute or chronic inflammation. In the acute inflammations, 
we have learned that the dangerous or suppurative variety 
is always due to the presence of pyogenic germs, and, con- 
sequently, can undertake to prevent or cure it more intelli- 
gently. Instead of directing our efforts toward reducing 
the heat, redness, and other symptoms, we endeavor to re- 
move the cause, and allow nature to do the rest. In our 
knowledge of chronic joint-inflammations the changes are no 
less wonderful. The term scrofula, which formerly meant 
so little and yet covered up so much of our ignorance, has, 
fortunately, almost disappeared, and in its place we have 
tuberculosis, a term which has a definite meaning based 
upon scientific knowledge. 

Acute and chronic inflammations of joints differ not only 
in the length of time they consume, but also, as a rule, in 
their pathologic nature. It is vQxy rarely that an acute 
joint-inflammation becomes chronic. The vast majority 
of chronic joint-inflammations are tubercular from the 
beginning. 

Joint-diseases arc classed as synovitis, osteitis, or arthritis, 
according as they pertain to the synovial membrane, the 
bone, or all the joint structures. In many cases the dis- 
ease extends from its original starting-point to the other 
structures of the joint. In some of the chronic joint- 
inflammations it is often difficult and at times impossible 
to differentiate between a synovitis and an osteitis. 

Simple Acute Synovitis. — Simple synovitis is an acute 
inflammation of the synovial membrane which ends in 
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resolution. As a primary aflcction, it is caused by trauma- 
tisms, but is very frequently secondary to other inflamma- 
tions and diseases. It is very often secondary to inflamma- 
tion of one of the bones entering into the structure of the 
joint. Synovitis is a frequent local manifestation of some 
systemic disease. It occurs as a complication in rheuma- 
tism, gonorrhea, pyemia, pneumonia, gout, syphilis, and 
the exanthemata. Simple synovitis is accompanied by 
comparatively little fever, rarely above 101° F. There is 
some local heat, pain, and swelling. The latter is usually 
the most marked sym|)tom, and motion causes pain. It is 
a rare exception when this disease becomes suppurative or 
chronic. The |)athology is that of a simple serous inflam- 
mation without suppuration. 

The diagnosis is easily made from the swelling and the 
moderation of all symptoms. If the temjxirature should 
rise above 102*^ F. in a case where the patient is not 
already sufTering from some febrile disorder, suppuration 
should l)e suspected. 

The prognosis in simple acute synovitis is good. 

The treatment consists of keeping the ptirt at rest by 
means of splints, and applying moderate pressure by band- 
ages. When the effusion is great it should be drawn off 
with a small trocar, under aseptic precautions. Washing 
out the cavity with medicated solutions is unnecessary and 
mav do harm. 

Chronic Synovitis or Hydrarthrosis (Fig. 112). — 

This is a rare disease and seldom occurs in any joint but 
the knee. It is, as a rule, a simple subacute inflammation 
from the beginning, although it does occasionally follow an 
acute attack. The effusion mav be thin and waterv, or it 
may be thick and gelatinous. The secondary changes arc 
very slight. There is a gradual thickening of the synovial 
membrtine, and the effusion may become so great as to 
stretch the ligaments and weaken the joint. The causes 
are injury, rheumatism, gonorrhea, and loose bodies in the 
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joint Active inflammatory symptoms are wanting. The 
swelling usually becomes quite marked, and there is apt to 
be ligamentous crepitus. It is to be dilTcrentiated from 
tubercular synovitis by the fact that in the latter the enlarge- 
ment is due almost exclirsivcly to thickening of the serous 
membrane, uith \i.Ty liule effusion. The- prognosis is good. 



n 



The treatment consist of drawing off the fluid and wash- 
ing out the joint. The writer has treated these cases with 
great satisfaction by passing two small trocars into the 
joint, one on L'itlier side, and, af^er draining off the fluid, 
passing a current of warm biclilorid solution, i : 400O, 
through the joint. Kvery antiseptic precaution must 
b'j exercised and the leg kept in a pl;ister cast, with 
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the patient in bed for at least two weeks, after which 
massage and moderate use are indicated. An elastic band- 
age should be worn for some time. Some patients suffer 
considerable pain, and have slight reaction for the first 
twenty-four hours after this irrigation, but after this there 
are no uncomfortable symptoms. In very few instances 
has it been necessary to perform the operation more than 
once or twice. 

Acute suppurative synovitis is a very grave disease, 
and is pathologically an acute suppurative inflammation of 
the lining of the joint. The tendency is to extend rapidly to 
surrounding tissues. The symptoms usually begin with a 
chill, which is followed by a high temperature and severe 
pain. The joint is hot and extremely sensitive. There is 
swelling and sometimes redness. The swelling is quite 
characteristic, since it is not confined to the joint but 
extends up and down the areolar tissue. The joint be- 
comes flexed and the membrane is rapidly destroyed, so 
that the cartilages and bone are apt to become diseased. 
When a large joint like the knee is involved, and the 
symptoms arc not promptly relieved by treatment, the 
patient suffers from repeated chills and sweats, and rapidly 
becomes emaciated. The cause of acute suppurative syno- 
vitis is the presence of pyogenic micro-organisms, and 
their entrance way is most frequently through an open 
wound. 

The diagnosis is easily made from the above-described 
local symptoms and the peculiar boggy swelling. The 
temperature ranges from 103 to 105° F. 

The prognosis is grave in every case so far as the function 
of the joint is concerned, and when a large joint is involved 
prompt and efficient treatment is required to save life and 
limb. Suppuration once established in a joint, it is never 
safe to promise that ankylosis will not follow. The granula- 
tion tissue which forms on the surface of the synovial mem- 
brane has a tend|sncy to become organized and to unite the 
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bones by firm connective tissue. This tendency must be 
borne in mind when treating a case of this kind. 

The treatment must be prompt and vigorous. Free 
openings must be made into the joint and large drainage- 
tubes introduced. The danger Hes in making too few and 
too small openings. In the knee, for example, at least four 
openings should be made at once — one on each side of the 
patella above and below. Should the temperature continue 
high after these openings, it will be necessary to make one 
or two openings through the under side of the joint. They 
are best made bypassing a large blunt probe down through 
the upper openings and cutting down upon the point of it 
through the popliteal space. The joint must be thoroughly 
irrigated with a warm normal salt solution. The tubes 
must be so placed as to reach the bottom of all the pockets 
in the joint. After thorough irrigation a moist surgical 
dressing should be applied, and the limb supported by a 
splint in the position in which it would be most useful 
should ankylosis occur — viz., the flexed position for the 
elbow and ankle, and the straight for all other joints. The 
writer prefers a light plaster cast as a splint. The dressings 
must be changed and the irrigation repeated at least once 
in twenty-four hours until the temperature is reduced to a 
point of safety, which is 99 or 100° F. The surgeon must 
ever be on the alert lest burrowing of pus take place. 
Every such tendency must be met promptly by free incision. 
Should the temperature continue high in spite of the above 
treatment, it is because there arc pockets in the deeper parts 
of the joint that are not being drained, and the joint must 
be laid wide open and packed temporarily with gauze. In 
the knee, for example, the patella should be sawn across 
and packed temporarily with gauze, as first recommended 
by Mayo.* 

When the temperature is reduced, the patella should be 



* See *' Annals of Surgery,"' vol. xxi, p. 37. 
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wired and the limb dressed as before. Before resorting to 
extreme measures, the surgeon must always be sure that 
there is not some other point of infection causing the 
temperature. This treatment must be continued until sup- 
puration and temperature have disappeared. The drain- 
age-tubes must not be removed until the discharges have 
ceased. 

While ankylosis is always to be feared in these cases, it 
is the least of the patient's dangers, and should be given 
secondary consideration. It should always be remembered 
that the danger of ankylosis lies in the inflammation, and 
not in keeping the joint quiet for too long a time, and that 
premature passive motion by breaking down new tissue 
will only open new entrance ways for pyogenic germs, and 
thus increase the very danger we are trying to avoid. 
Passive motion should not be attempted until suppura- 
tion has ceased and the temperature is normal, no matter 
how long this may be, for in cases mild enough to allow 
hope of recovery with motion the time will not be long, 
and in severe or protracted cases passive motion will be 
useless. At first blush the above-outlined treatment may 
seem unnecessarily heroic, but in competent hands it is per- 
fectly safe and offers the very best results attainable in these 
cases. In the hands of the writer this treatment faithfully 
carried out has saved useful limbs in cases that by any less 
heroic treatment would certainly have resulted in ampu- 
tation or death. The greatest danger is that the gravity of 
the condition may not be recognized until after the joint is 
destroyed and life and limb are endangered. In cases that 
have been treated early and have promptly responded to 
treatment, passive motion should be resorted to as soon as 
suppuration has ceased and the temperature is normal, with 
a view of restoring motion in the joint. Judiciously car- 
ried out, this course will restore joints that have been very 
severely inflamed. In cases, however, in which the syno- 
vial membrane and cartilages have been destroyed, it will 
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be folly to make any such attempt. These cases are some- 
times even followed by bony ankylosis. 

Acute Suppurative Arthritis of Infants ; Epiphysci- 
tis ; Acute Osteitis of Grozuing Bones. — Under these head- 
ings acute suppurative inflammations affecting the joints of 
young children have been grouf)ed. 

An acute suppurative synovitis occurs in children under 
four years which Krause has found to be due to the pres- 
ence of streptococcus pyogenes. It may be excited by 
injury or it may occur with the exanthemata. It gives 
the symptoms of a phlegmon, and usually yields promptly 
to free incision and drainage. It attacks the hip, knee, 
shoulder, and elbow-joints. There is another disease usu- 
ally placed under this heading that is of a graver character 
than the above-described disease, and which begins at or 
near the epiphyseal line. It occurs in the hip-joint, and 
has been well described bv Macnamara * under the name 
**epiphyseitis." It is an acute osteomyelitis. 

The symptoms all point toward an acute inflammation of 
the hip-joint. There is excruciating pain and high tempera- 
ture, followed by deformity and swelling. The joint is so 
deep-seated that redness docs not occur. The symptoms 
are much more acute than in tubercular osteitis of the hip. 
There is apt to be an early separation of the epiphysis, with 
rapid destruction of the hip-joint. The treatment consists 
of free incision and drainage. The opening should be large 
enough to admit a finger, in order to ascertain whether the 
epiphysis is separated or not. If separation has taken 
place, the epiphysis should be removed at once. This is a 
grave disease, but with prompt treatment the writer has 
seen cases recover that were seemingly beyond help. 

Injuries of Joints. — Injuries of joints may, for conven- 
ience of study, be divided into penetrating and non -penetrat- 
ing injuries. 
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A penetrating wound of a joint, whether it be contused, 
incised, or lacerated, is always a grave afifair, and upon an 
early appreciation of this fact by the patient and attendant 
often depends limb or life. While the chances of a safe 
recovery are infinitely better now than in pre-anti septic 
days, we are all the more responsible for bad results be- 
cause we understand the causes of suppurative inflammation 
so much better. 

The prognosis after an opening into a joint depends upon 
whether germs gain entrance into the joint, and everything 
done by way of examination or treatment should be done 
with this fact in mind. The diagnosis of penetration is 
usually made from the escape of synovial fluid, but in case 
of doubt the probe should not be used. The size of the 
wound has comparatively little to do with the result, since 
infection may take place through a small wound as well 
as a large one. 

The treatment must be upon the strictest antiseptic lines. 
When called to treat a penetrating wound of a joint the 
surgeon's first duty is to make sure that no dirt or foreign 
substance of any kind is left in the wound. When the 
wound is a clean cut made by a sharp instrument, no exami- 
nation of the interior of the joint is necessary, but when the 
wound is dirty, contused, or lacerated, such an examination 
may be necessary, and, if so, should always be made with an 
aseptic finger. When the wound is clean cut, it and the 
surrounding parts must be thoroughly cleansed and ster- 
ilized. The wound may then be closed with interrupted 
sterile sutures and a large surgical dressing applied. The 
member should be put at rest by a plaster bandage or other 
splint, and, if a large joint is involved, the patient must be put 
in bed. Where little or no reaction follows, this dressing 
should be left for a week or ten days, when the wound will 
be found to have healed, after which the patient must wear a 
splint for a longer or shorter time, according to the severity 
of the injury and the size of the joint. Should the tempera- 
14 
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ture rise above ioi° F., or continue above ioo° F., the 
dressings should be removed. If the edges of the wound 
are reddened, the stitches must be removed, the wound 
gently cleansed, and the dressings re-applied. If the pa- 
tient has a chill, or if the temperature runs up to 103° F., 
with severe pain and other indications of a severe local 
inflammation, no time should be lost, but the joint must be 
opened, drained, and irrigated as directed under treatment 
of acute suppurative synovitis. 

When the wound is torn and evidently dirty, it must be 
cleaned with soap, water, and scissors, and finally with a 
I : 2000 bichlorid solution. It should then be packed with 
sterile gauze and covered with a moist surgical dressing, 
which must be changed when the discharges show at the 
edges of the dressing or when the temperature rises. If 
all germs have been removed or destroyed, the wound will 
heal by granulation without high temperature or other 
unfavorable symptoms. 

Frequently the surgeon is called in after some days have 
elapsed and inflammation has set in. This is apt to occur 
in cases where the wound is a slight one and the patient has 
thought little of it until it began to pain him. If the symp- 
toms are moderate, it is evident that but a few germs have 
entered, and they may be confined to a limited space near 
the opening. In such cases it is proper to cleanse the 
parts, do only such irrigating as can be done through the 
wound, drain, apply a moist dressing, and await develop- 
ments. Should the temperature fall, it is evident that the 
germs have been destroyed and the prognosis is good ; 
but, on the other hand, should the temperature rise, free 
openings, drainage, and irrigation must be resorted to at 
once. The aftertreatment should be the same as for acute 
suppurative synovitis. 

Non-penetrating Wounds of Joints. — Contusion of a 
joint may be due to a fall or a blow, and varies from a slight 
** bruise" to a severe crushing injury with fracture extend- 
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ing into the joint. A severe crushing injury to a large 
joint (hip or knee) is liable to result in death from shock. 
Contusion of a joint may be due to indirect violence ; for 
example, a hip may be contused by a fall upon the foot. 
The most important symptom of contusion of a joint is effu- 
sion of blood within the joint-cavity. It can be readily 
recognized, when of sufficient quarttity to be of consequence, 
by the sudden swelling and flexion of the joint, followed by 
discoloration. It is only when the effusion is so great as to 
cause severe pressure and pain that it is necessary to remove 
any of the blood, since it remains fluid and is rapidly 
absorbed. When necessary, it may be removed through an 
aseptic trocar or aspirator needle. 

The treatment consists of massage, pressure, and early 
use. Fracture into a joint requires additional treatment for 
the fracture, and will not admit of early use. Too early 
passive motion when fracture extends into the joint is amis- 
take, and, by increasing the amount of bony callus and 
adhesive inflammation, does more harm than good. 

The prognosis in simple contusion with effusion of blood 
is good. Contusions of joints are rarely followed by suppu- 
ration, but may be followed by tubercular inflammation. 

Sprains. — A sprain is a contusion of a joint, usually 
caused by a sudden twisting, which produces a temporary 
subluxation with more or less laceration of the ligaments 
and capsule of the joint. By the forced motion beyond 
the normal limit the joint surfaces are contused and frag- 
ments of bone are sometimes chipped off. The symptoms 
are acute pain and swelling, with helplessness of the joint. 
The swelling is due to the effusion of blood into the joint 
and surrounding soft parts. The diagnosis is to be based 
upon the above symptoms, great care being exercised to 
exclude fracture. At the wrist, a chipping off of the margin 
of the radius, known as ** Barton's fracture," may be found. 
At the elbow a severe sprain is quite likely to be accom- 
panied by a fracture. At the ankle, the most frequent loca- 
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tion of a sprain, fracture of either malleolus may occur. 
The injury to joint and ligaments, or sprain, is the most 
serious part of the well-known Pott's fracture. An injury 
of the knee may be accompanied by dislocation of a semi- 
lunar cartilage, which is sometimes a serious matter. 

The treatment consists of rest, pressure, and massage for 
the earlier periods, with passive motion and use for later 
periods. It is a mistake to insist that an injured joint must 
be used from the first to prevent ankylosis. Those who 
insist that the joint must be moved every day, say that 
motion is the natural physiologic condition, and is neces- 
sary to the well being of the joint, forgetting that we are 
dealing with pathologic rather than physiologic condi- 
ditions. No one would think of insisting that an injured 
eye should be used to prevent blindness. Fortunately, 
** ankylophobia " is not so common as it was a few years 
ago. At the surgeon's first visit he should apply a well- 
fitting bandage to a sprained joint, and order either hot 
or cold applications, according as it is winter or summer. 
It is now well understood that the ultimate result is the 
same after the application of the two extremes of tempera- 
ture, so that the patient's comfort may be considered. 
As soon as the limit of swelling has been reached, the 
writer believes the best treatment for severe cases is to 
apply a plaster-of- Paris bandage with the part in a proper 
position. This should be changed as soon as it becomes 
loose from a reduction of the swelling. In milder cases 
where ligaments and joint capsule are not seriously injured, 
a cloth bandage with massage will be all that is necessary. 
In the severe cases, after a couple of weeks the plaster cast 
should be cut up so that it can be readily removed and 
re-applied, and the joint thoroughly massaged every day. 
In no class of cases is this valuable measure so useful as in 
this. With the above-outlined treatment the prognosis is 
good, even in severe sprains. It is a common belief among 
the laity that a ''sprain is worse than a break," and this 
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belief is well founded upon improper treatment. (For 
Sprained Ankle, see chap, xx.) 

Old sprains are frequently brought to the attention of 
the surgeon. They are usually due to the fact that the rest- 
treatment has been overdone, and massage and passive 
motion have been neglected. Too much rest is just as bad 
as too much motion for an injured joint. It is this abuse 
of rest that gave rise to the fear of ankylosis and led to 
the other extreme. An old case should be examined with 
great care to differentiate between a neglected sprain and a 
beginning tuberculosis. The sprain will give a more acute 
history, and will have been painful all the time when moved, 
but usually comfortable while at rest. There may or may 
not be swelling. No noticeable local rise of temperature 
is present ; on the contrary, the part is often cold and 
blue. 

A local tuberculosis seldom follows a severe injury, but 
as a rule follows a slight injury, and is accompanied by 
spasm, atrophy, and the characteristic swelling. These old 
sprains should be broken up under anesthesia, and this 
should be followed by persistent passive motion, massage, 
and moderate use. 

Inflammation of Joints Occurring in the Course of 

Other Diseases. — Joint-inflammations occur in the course 
of pyemia, rheumatism, gonorrhea, puerperal fever, small- 
pox, erysipelas, diphtheria, dysentery, pneumonia, mumps, 
glanders, and in tabes and syringomyelia. Those occurring 
in the acute infectious diseases arc often suppurative, and 
the bacteria characteristic of the original disease are usually 
found in the joint — /. e., the pneumococcus and gonococ- 
cus. They are polyarticular, and usually run an acute 
course, although not, as a rule, so severe as a traumatic 
suppurative arthritis. The writer saw one case in a patient 
suffering from puerperal fever in which there was a mild 
inflammation of one shoulder-joint and suppurative arthri- 
tis of the hip so severe that at the autopsy the entire 
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head and two inches of the shaft of the femur were found 
to be destroyed. 

These cases give rise to the same symptoms as an acute 
suppurative synovitis, and require the same treatment. 
Should the patient recover, the prognosis as to the useful- 
ness of the joint is usually good. 

A milder form of joint-inflammation occurs during con- 
valescence from acute infectious diseases, which is often 
monarticular. It is a subacute synovitis, and although 
often somewhat protracted, usually makes a perfect re- 
covery under treatment by rest. 

Gonorrheal arthritis^ or gonorrheal rheumatism, 

is, as a rule, a serofibrinous synovitis, rarely ending in 
suppuration. It occurs in the majority of cases during the 
first month of the urethritis, and is probably due to the 
presence of the gonococcus of Neisser, although its pres- 
ence cannot always be demonstrated. The cases ending in 
suppuration are probably due to mixed infection. This 
disease may be polyarticular but it is, as a rule, monarticular, 
and the knee and ankle are its favorite locations. The diag- 
nosis offers no difficulty, and the prognosis is usually that 
of a simple synovitis. 

Persons who have suffered from the affection once are 
very liable to attacks every time they contract a gonorrhea, 
which is some evidence in favor of the belief held by some 
that it is only persons of a peculiar diathesis who suffer 
from this disease. 

Acute Rheumatic Arthritis. — This affection, under the 
name of acute articular rheumatism, comes under the care 
of medical practitioners rather than surgeons, and usually 
entirely recovers under medical treatment. The cause of 
the joint affection is the same as that of the general febrile 
condition in rheumatism, whatever that may be. The 
various theories as to the cause have not been proven. 
Reasoning from analogy, however, it is rational to conclude 
that rheumatism is a systemic disease due to a micro- 
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organism, with the joint-inflammation as a local manifesta- 
tion. The arthritis affects ail of the structures, particularly 
the ligaments and tendons. The effusion is fibroserous, 
although it has been known to become purulent. There is 
one very important diagnostic point to be borne in mind, 
and that is, that rheumatism is a polyarticular disease, and 
that an inflammation confined to one joint is not rheumatism. 
Rheumatism occasionally remains in one joint for a long 
time after having affected a number of other joints. The 
most common error in the diagnosis of joint-diseases, 
both acute and chronic, is to mistake other inflammations 
for rheumatism. 

The treatment of this disease is that of simple synovitis 
added to the medical treatment laid down in works on prac- 
tice of medicine for rheumatism. 

Chronic Rheumatic Arthritis, or Rheumatoid Ar- 
thritis. — Under these titles several diseases are doubt- 
less described, having different causes but accompanied by 
very similar anatomic changes. That some cases are rheu- 
matic is proven by the fact that they occasionally follow 
acute rheumatism. Attempts at differential diagnosis are 
very unsatisfactory, so we shall not undertake it, but shall, 
for convenience, describe them as one. When we learn 
the cause of rheumatism we may hope to learn something 
of the causes of the others. At the present writing we 
must admit that we are deplorably ignorant concerning the 
causes of this group of diseases, and are unfortunately very 
unsuccessful in our treatment of them. This affection is 
a polyarticular disease of adult life, usually running a 
subacute course from the first, and is extremely chronic. 
All the joints of the body may be affected. The anatomic 
changes are the formation of new connective tissue in 
the cartilage, in the synovial membrane and surrounding 
parts, which gradually contracts so that the joint slowly 
stiffens and grows smaller. The joints become deformed, 
and bony ankylosis may follow. The cartilages are worn 
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through and the underlying bone becomes eburaated. This 
irritation of the bone sets up a ranging osteitis which is 
accompanied by bony deposits around the margins, helping 
to cause the ankylosis that so frequently follows. 

The tirst symptoms are sharp pains in different joints, 
a stifllening of the joints in the morning which improves in 
the course of the day, swelling, and a creaking sound with 
motion. The patient usually gets better and worse alter- 
nately, and is very fortunate if 
^^ ~ he eventuallj- recovers with a 

^I^^^KL crippling of a few joints. All 

-^^^^^Ke ^f ^^ joints may become an- 

il^^^H^ k-)-losed. 

^^m The medical treatment em- 

^^m plo\-ed in acute rheumatism 

p^^^^K^p. is only of moderate value in 

^^^^^^H the^ case?. The prognosis i> 

^^^^^^^K bad under any treatment, but 

^^^^^^H the patients chances arc ver\' 

^^^^^^K gri.-atly improved by residence 

J^^^^f^ in a warm. drA' climate. When 

^^^^^^W' ^^^ joint^arcnottoo sensitive. 

^^P massago with passive motion 

^^ is followed by improiement. 

F;g :-j—5rT*i' !!:■-- artS::;;! if In SOmC dSes a thofOUgh 

t<Thl:^ ^i™^Ji^"-'^C'" fc"^eakini; up uiidor anesthesia 
tnbn^u^oiTi liHcoE. ma>- be tried, as it sonietimts 

jields good results. In ex- 
tremely sensitive cases the ab-ivc p!an i- not applicable, and 
it will be better lo place the atTected joints in proper po?i- 
tion under anesthesia, and apply plaster casts, ho[xng for 
speedy anky[.)sis. 

Syphilitic Arttaiitis (Fig. 1 13). — In the eruptive stage 
of >>-philis an acute polyarthritis sometimes occurs uhich is a 
simple synovitis, ending favorably under the same treatment 
applicable to a like condition from other causes, added to the 
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Special treatment for syphilis. In the later stages a chronic 
arthritis sometimes occurs which usually accompanies 
gummatous deposits in the periosteum, medulla, or synovial 
membrane. In these cases there is apt to be destruction 
of bone. Chronic syphilitic arthritis may resemble tuber- 
cular arthritis so closely that it will require a careful micro- 
scopic examination to differentiate between them, but the 
diagnosis can usually be made from the presence of other 
syphilitic lesions. 

The treatment of these cases does not differ from that for 
like conditions from other causes. 

Charcot's Disease (Spinal Arthropathy) (Figs. 1 14 and 
115). — Under this title we have a 
joint-inflammation that occurs in the 
course of tabes dorsalis or locomotor 
aLixia. It resembles rheumatoid ar- 
thritis, but is believed to be due to 
degenerative changes in the nerves 
supplyinjj the Joint, which are due 
to the cord lesion. It occurs, as a 
rule, after the central lesion has been 
diagnosticated, but may occur while 
the lesion is still overlooked. Char- 
cot claims that arthropathies are 
present in ten per cent, of all cases 
of tabes, but others have not noticed s 

It appears suddenly as a painle? 
the course of a day or two, assume considerable pr()por- 
tion.s. It is at first, seemingly, a simple synovitis, but later 
definite anatomic changes take place. It is pathologically 
a rarefying osteitis. The synovial mumbranc is thickened, 
and the cartilage is gradually destroyed by fibroid degen- 
eration. Hoth are entirely destroyed at |Mints where pres- 
sure is greatest, and the ends of the bone worn down so 
that crepitus can be felt. Around the edges of the bone 
and at points whore there is no pressure, osteophytes form. 




) large a percentage. 

1 swelling, and may, in 
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The ligaments are soflened and destroyed. Dislocation 
usually occurs, and fracture is not of infrequent occurrence. 
The knee- and hip-joints are usually affected, but it may 
occur in other joints. The joint becomes quite useless 
from destruction of the ligaments, but there is little pain on 




account of the analgesia due to the tabes. This analgesia 
probably has something to do with causing the joint-lesion, 
because the patient sustains a contusion without knowing 
it. Unfortunately, treatment is of comparatively little 
vali^p. At an early stage, proper orthopedic appliances 
that will kcL-p the joint at rest and keep weight off of it will 
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delay the progress of the disease, but cannot be expected 
to effect a cure. Amputation and excision are useless, 
and quite liable to be followed by death. 

Syringomyelia is sometimes accompanied by an arthrop- 
athy resembling Charcot's disease, but is usually in the 
upper extremities because they are most affected by the 
spinal lesion. 

Arthritis deformans is u'^iially a polyanlnitis. although 





it sometimes affects but one large joint. It occurs in per- 
sons past middle life, and runs a subacute and very chronic 
course. It most commonly occurs in the hip (Fig. 1 16), 
knee, elbow, and shoulder, but when polyarlhritic may 
affect the small joints of the lingers and toes. It causes 
deformities in the joints affected. It resembles very closely, 
and is often confounded with, rbeumatoiti arthritis, Dcgen- 
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erative processes take place in the bone and cartilage ; the 
bone becomes atrophied. The entire head and neck of the 
femur may disappear. At the edges where there is less 
pressure there is new formation of bone. The cartilage 
undergoes the same changes — /". c, absorption where there 
is pressure, and new formation where there is less pressure. 
The ligaments and capsule become thickened and afterward 
contracted. Motion is always much limited, and may be 
entirely lost, although the joint does not become obliterated 
nor the joint surfaces adherent. 

In some cases the atrophic changes predominate to such 
an extent that the joint becomes loose and subluxation 
may occur. The femur may be dislocated and form a new 
acetabulum on the dorsum of the ilium. 

This disease runs an extremely chronic course, and is 
characterized by a gradual stiffening of the joints. There 
is usually no fever, but at times there may be acute exacer- 
bations accompanied by great pain. The cause of this 
disease is not known, but it sometimes follows other affec- 
tions of the joints, and may be excited by an injury. The 
prognosis is bad, for, although the disease does not ma- 
terially shorten life, it continues until the end of life. 

The diagnosis is easily made from the age of the patient 
and the peculiar deformity. 

The medical treatment of this disease consists of building 
up the patient and regulating his functions. Prolonged 
administration of iodids and the like do no good, and are 
apt to do harm by interfering with digestion. Much good 
can be accomplished at times by massage and j>assive 
motion. The writer has known patients to be greatly bene- 
fited by the hot baths at Hot Springs. Excisions have 
been performed in extremely painful cases, sometimes with 
satisfactory and at other times with unsatisfactory' results. 

Loose Bodies in Joints. — ^Thcse bodies may consist of 
bone, cartilage, fat, or fibrin. They may be entirely loose 
in the joint or may be attached to the inside of the joint 
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by a pedicle (Fig. 1 17). The most frequent variety is the 
fibrinous or rice bodies. They are composed mostly of fibrin, 
and are believed by many modern writers to be of tubercular 
origin, The bacilli cannot be rc.idiiy delected, but inocu- 
lation of guinea-pigs with tiiem produces tuberculosis. 
Senn says that tiieir presence in a joint or tendon sheath is 
positive evidence of tuberculosis. They vary in size from 
that of a grain of rice to a horsc-ciicstnut, and are most 
frequently found in tlie knee-joint, but occasionally in 
others. They are a fre(|uent occur- 
rence in the so-called non-tubercu- 
lar arthritis. Doubtless many loose 
bodies were originally attached but 
became broken olT'. 

The symptoms arc cjuitc charac- 
teristic. The patient will Ix: attacked 
by a sudden, severe pain in the 
joint while it is in motion. He 
may become faint and fall. The 
joint seems to be suddenly para- 
lyzed. The pain is evidently iSw*^ 
to the pressure upon ihc synovial 
membrane from tlie loose body 
which has been caught between the '■■"•iinKi-, *'™^ mmciiwi ii>- 
joint surfaces. An acute or sub- ic«i».-(Onv.'iiiiicr). 
acute synovitis frequently follows 

an attack of ixiin, and these attacks are almost certain to be 
reix;ated. 

The lUuf^tiosis is to be based upon the peculiar p^iins, and 
offers little difTiculty except when the bodies acconijiany a 
chronic inflammation of the joint. 

Any Ircntmcnt short of the removing of the offending 
body is only palliative, but should always be resorted to 
unless the case is a severe one and is interfering with the 
[>atieiit's usefulness. The best palliative treatment is the 
wearing of an clastic bandage over the joint. When the 
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body can be IcKated underneath the sldn the operation is 
easy to perform. WTien it cannot be located it may neces- 
sitate a ver>' free opening of the joint. 

The strictest antiseptic precautions should be exercised 
even in the simplest cases, the wound closed, and the j<Mnt 
put at rest. 

Hysteric Joint, or Heuromimesis. — This condition 
makes its appearance both as a }>ara]ytic affection and as 
a deformity' due to contraction of muscles. It is a pure 
hysteric affection and has no pathology'. It should 
always be suspected when a joint affection occurs with 
well-marked hvsteria. It usuallv occurs in hvsteric females 
at about the age of pubert}*, although it may occur at any 
age, and in males. The hip and knee are its favorite loca- 
tions. The causes are the same as those of hvsteria. The 
joint is apt to be exquisitely sensitive, but can be moved 
uithout causing pain if the patient's attention can be attracted 
to something else. Sometimes there is a slight swelling, but 
there is no heat or atrophy. It develops suddenly, and is 
apt to be accompanied by paralysis of the bladder, ^honia. 
globus hystericus, and other hysteric symptoms. There 
is no spasm, and the electric reaction is normal. The diag- 
nosis can be readily made from the abc»ve description, but 
it should be remembered that a hvsteric affection mav be 
added to a diseased joint, when all the symptoms are exag- 
gerated. When in doubt, an anesthetic ma\- be given, when 
all symptoms due to hysteria will disappear. 

The treatment is that of hysteria. No apparatus should 
be applied and no operations are indicated. Tonics and 
out-of-door life are indicated. Electricity* and massage are 
useful. The prognosis is good, although the trouble is 
sometimes quite protracted. 
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CHAPTER XVI. 
TUBERCULAR ARTHRITIS. 

When all chronic inflammations were called scrofulous, 
the general belief was that they were due to constitutional 
causes, and were treated accordingly. 

We now know that the tubercle bacillus is omnipresent, 
and that when given a proper locus minoris rcsistctitite it 
may develop in any person, no matter how healthy he or 
his ancestors may be. That a certain condition does often 
exist which renders one person more liable to a tubercular 
inflammation than another, and that that condition may be 
handed down from parent to child, few will deny ; but that 
it is a disease, or cause of disease, per Si\ the writer does 
not believe. 

A strumous or scrofulous patient is one who has dimin- 
ished power to resist the encroachment of the tubercle 
bacillus. Modern pathologists have enunciated a number 
of ingenious theories as to what this lack of resisting power 
is, but they are only theories. The trend of thought, how- 
ever, is toward the belief that this defect is in the cell. 

** White swelling " is a term that has been extensively 
applied to chronic joint-inflammations, but it is no better 
than scrofula, from a pathologic standpoint. 

I^ennec was the first to teach that some joint-diseases 
are tubercular, and he was soon followed by Virchow and 
Volkmann. Many at that time believed in the microbic 
origin of tuberculosis, but none were able to prove it until 
1882, when Robert Koch discovered the bacillus. The 
time has almost passed when it is necessary to offer proof 
that the tubercle bacillus is the cause of tuberculosis ; it is 
sufficient here to say that it is always found where tuber- 
culosis exists, and that artificial tuberculosis can be pro- 
duced by injecting the bacilli into animals. 
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The facts that the vast majority of chronic joint-diseases 
are tubercular, and that tuberculosis is due to the presence 
of the tubercle bacillus, and that the bacillus is not 
peculiar to certain individuals, have a practical bearing 
upon the prognosis and treatment in these cases. In short, 
joint tuberculosis is a local disease, and should be treated 
as such. It is the surgeon's duty to put forth every effort 
to prevent the local disease from becoming general. It 
is rarely that tubercular joint-disease ends fatally, except 
when some other more vital part becomes secondarily 
affected. During the scrofulous era, writers were content 
to say that the cause of scrofulous joint-disease was con- 
stitutional. While we know now that the bacillus is the 
cause of tubercular joint-disease, we also know that certain 
auxiliary conditions are necessary for the development of a 
local tuberculosis. The fact that tubercular inflammation 
is so frequent in children, and that it begins, as a rule, 
in some center of growth or development, would indicate 
that growing tissue offers the necessary requirements for 
its development. The writer believes that an injury, in the 
vast majority of cases, offers the locus viinoris rcsistentue 
for the lodgment and development of the tubercle bacillus 
in joint-disease, because he has seen so many cases in 
which the disease could be directly traced to an injury 
that he is satisfied that the same cause exists, frequently, 
when overlooked. Just as a severe injury is liable to be 
followed by the ordinary phenomena of an acute inflamma- 
tion, so is a slight injury liable to be followed by a tuber- 
cular inflammation. It is usually the active child of the 
family who is most subject to falls and accidents who 
develops a joint tuberculosis. 

The writer has not observed that the children of healthy 
parents are more exempt from these diseases than others. 
The fact that some tubercular taint can be found in 
the family history provesn othing, for few families are 
free from such taint, and by this post hoc ergo propter hoc 



reasoning most diseases eould be proven to be due to 
a hcreditar}' taint. The writer, some time ago, took the 
trouble to look up the family history of a series of {Xitients 
suffering from simple fracture, and had no difficulty in find- 
ing a tubercular history in almost every instance, 

** Tubercular arthritis " is a term that can be conveniently 
used in sj)eaking of tubercular inflammations of joints, 
since it includes all cases and has a pathologic signifi- 
cance. The various conditions described under the terms 
fungus synovitis, chronic suppurative arthritis, tuberculosis 
of joints, tumor albus, and scrofulous diseases of joints, are 
all covered by this term. Most tubercular diseases of 
joints begin as an osteitis, the synovitis being secondary. A 
minority begin as a synovitis. The cartilage is rarely, if 
ever, the original seat of this or any other joint-disease. 

Causes. — The cause of this disease is the presence of 
the tubercle bacillus. The exciting cause is undoubtedly 
very frequently a slight contusion, the contused spot 
affording the locus miftoris resisUntiic, Severe injury is 
ver>' rarely followed by tuberculosis. The bony type pre- 
dominates in children, while the synovial type is more 
frequent in adults. 

Pathology. — In the bony type» the whole epiphysis, or 
a small wedge-shaped piece, may become necrosed. The 
cartilage may be pushed off en masse b\' granulations 
underneath, or it mav first be covered with a thin laver 
of granulation tissue, extending from the margins of the 
cartilage, where it joins the .synovial membrane, forming 
the so-called pannus growth. I-ater, the cartilage softens, 
becomes fibrillated, and changes into fibrous tissue. This 
fibrous tissue becomes infiltrated with tubercle and breaks 
down, forming an ulcer in the cartilage through which 
direct communication is established between the joint-cavity 
and the tubercular spot in the bone. A cold or tubercular 
abscess may form in the bone and break into the soft parts 
outside of the joint, producing a [>eriarthritis. Hy close 
15 
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observation the surgeon will generally be able to recognize 
this condition, and by timely surgical interference may 
save the joint. For a time before the tuberculosis breaks 
through into the joint-cavity there is an increase of pain and 
a rise of temperature due to the above-mentioned changes 
on the joint surface. At the time when an abscess breaks 
through there is a decided rise of temperature. 

In the synovial type, the synovial membrane is thickened 
and covered with pale, spongy granulations. The joint 
contains a serofibrinous exudate. The fungous variety is 
due to exuberant granulations, and they may be so soft as 
to give a sense of fluctuation. The writer has often had 
patients sent to him to have the knee ** tapped'* when 
it was simply full of these soft granulations. They push 
their way into every surrounding tissue, destroying it. 
Later they undergo cheesy degeneration and break down, 
forming a cold abscess. A periarthritis accompanies this 
condition, and may break down and lead to cold abscesses 
which may or may not communicate with the joint. The 
older the patient, the more likely this is to occur. In the 
synovial variety of joint tuberculosis the bones become 
affected, but it is comparatively superficial. 

The ** caries sicca" of Volkmann is a synovitis with 
slowly developing granulations, extending gradually through 
the cartilage into the bone, causing atrophy and ankylosis 
without abscess. It usually occurs in the shoulder of 
young adults, and continues for about two years without 
the usual symptoms of tuberculosis. 

In tubercular joint-inflammations, the capsule and soft 
parts around the joint are transformed into a gelatinous 
mass that led Brodie to use the term ''gelatinous disease 
of the joints." This is most marked around the knee-joint, 
and may extend some distance up the thigh. This is not 
tubercular deposit, but is evidently some change brought 
about by the presence of the tubercle bacillus. 

Osteophytes occasionally form around a tubercular ulcer, 
due to an inflammation of the periosteum. 
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Symptoms. — The onset of this disease is usually in- 
sidious, and the original focus may lie dormant for a long 
time. The patient first complains of a stiffness and pain, 
the latter being worse at night. In a superficial joint, 
swelling, with local heat that can be detected by a sensitive 
hand, are observed ; the extremity becomes enlarged at the 
affected joint and atrophied elsewhere, presenting quite a 
characteristic appearance ; the veins become enlarged, and 
the skin whiter than normal : hence the name ** white swell- 
ing." The amount of pain varies greatly in different cases, 
and at different times in the same case. One of the char- 
acteristics of this disease is that exacerbations occur, during 
which all symptoms are exaggerated and the patient suffers 
greatly. These exacerbations may continue from a few 
days to several weeks. They often occur when the disease 
is evidently progressing favorably ; they are helpful in 
prognosis, since they become less frequent and levSS severe 
as the patient improves. 

The joint is somewhat fixed by muscular spasm from a 
very early period. Orthopedists depend more upon this 
sp)asm of the muscles as a means of diagnosis than upon any 
other one symptom. Where no spasm exists, the disease is 
not present. It is due to reflex irritation of the nerx'es sup- 
plying the joint. This spasmodic action would seem to be an 
effort upon the part of nature to protect the joint. It is, how- 
ever, the cause of most of the patient's suffering, and, by 
increasing the pressure between the joint surfaces, it helps 
to cause ulceration of the cartilages. 

Unless prevented by early and efficient treatment, defor- 
mity always occurs in this disease. The joint becomes flexed 
at first, and later may become subluxated. It was formerly 
taught that the flexion was due to effusion within the joint, 
but it is undoubtedly largely due to muscular contraction. 
The thickening of the synovial membrane and enlargement 
of the epiphyses also help to produce the deformity. 

The atrophy accompanying this disease is probably 
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largely due to trophic changes, for, while non-use and 
bandaging increase the amount of atrophy, it occurs before 
bandages are applied and while the patient is still using the 
joint. The patient's general health is only seriously inter- 
fered with during an exacerbation or when some important 
complication exists. Most of the time the temperature is 
normal, but during an exacerbation it may rise to ioi° 
or 1 02° F. A very frequent complication of tuberculosis 
of joints is cold abscess. The center of a tubercular nodule 
breaks down and forms a caseous mass which becomes 
infiltrated with fluids and leukocytes, forming a tubercular 
abscess. It is surrounded by a layer of granulation tissue 
filled with tubercles. This pus is much thinner than the 
pus of acute abscess, and is almost white. It contains 
cheesy masses, and sometimes particles of bone. A culture 
from this pus produces tubercle bacilli in abundance, 
although they are not easily demonstrated in the pus itself 
by the microscope. 

Pyogenic germs take no part in this process, so it cannot 
be said to be true pus. When the pus cocci are found, we 
have a mixed infection accompanied by the rise in tempera- 
ture and other symptoms belonging to acute suppuration. 
The abscess wall, or tuberculous membrane, is quite char- 
acteristic, and can easily be scraped away. It is sef)arated 
from the healthy tissue by a dense, fibrous membrane. 
This membrane is caused by a protective inflammation, and 
contains no tubercle. It was formerly believed that these 
abscesses were due to an independent periarthritis, but 
recent observations go to show that they usually connect 
with the original seat of disease through small fistul^e. 

Prognosis. — Tubercular arthritis is a chronic disease, 
usually running from one to three years and often longer. 
The prognosis with reference to life depends upon the age 
of the patient, the location of the disease, and the complica- 
tions. It is rarely that tubercular arthritis causes death per 
sc, but through various complications it is estimated that 
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from 25 to 27 per cent. die. The prognosis is much more 
favorable in children than in adults, but when neglected or 
poorly treated few children reach adolescence, and very 
few who have suffered severely live to be over fifty years 
of age. 

The complication causing death most frequently in adults 
is pulmonary tuberculosis. With them tuberculosis of the 
carpus almost invariably ends in this way. In children, 
tubercular meningitis and amyloid degenerations carry off a 
larger percentage. The amyloid changes take place in the 
kidneys and liver, and usually occur in cases where there 
has been prolonged suppuration. This change is not ac- 
companied by tuberculosis of these organs, and is not neces- 
sarily fatal. Cases of undoubted amyloid degeneration of 
the kidneys, as evidenced by the usual symptoms, frequently 
recover after removal of a tubercular joint-disease by opera- 
tion. 

In children the prognosis with reference to the u.sefulness 
of the joint is good, when early and proper treatment is 
adopted ; but when neglected, the disease is almost certain 
to end in deformity, and often in ankylosis. Abscesses and 
sinuses add to the danger of ankylosis, but a good service- 
able joint may often be obtained, notwithstanding their 
presence. 

The prognosis as to usefulness of the joint in adults is 
not so good as in children ; recovery is apt to be ver>' slow, 
and quite a large i)ercentage require operative procedures. 
Operative procedures, with the exception of excision of the 
knee, are not so successful as in children. Operations 
upon the ankle and tarsus are practically useless. The 
writer believes that a well-developed tuberculosis of the 
ankle or tarsus in the adult is best treated by amputation. 

When a cure takes place, it is by the absorption of the 
tubercular tissue and its replacement by healthy granula- 
tion tissue which becomes organized. The soft parts may 
contract so as to form false ankylosis. Sequestra and 
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tubercular masses may be absorbed. Abscesses may be 
entirely absorbed. Cheesy masses may remain indefinitely, 
but so long as they remain there is danger of a relapse. True 
bony ankylosis may follow. In the bony t\'pe, atrophy 
usually follows, although h)^rtrophy sometimes occurs. 
In atrophy, the medullar}' tissue is increased and the corti- 
cal tissue diminished in both epiphysis and diaphysis. The 
growth of bone may be interfered with by destruction of the 
epiphyseal cartilage. Relapses are liable to occur, and are 
probably due to remaining cheesy foci rather than to a new- 
attack. 

Diag^nosis. — The diagnosis of tubercular arthritis should 
offer little difficulty after the characteristic symptoms are 
well developed, but it should be made before marked 
deformity and irref)arable pathologic changes have taken 
place, because it is at this stage that the best results can be 
obtained by treatment. Various joints have special symf)- 
toms that will be considered when these special subjects 
are discussed, but the symptoms common to all are so 
characteristic that diagnosis, even at an early period, is 
comparatively easy. The term ** arthritis " has been chosen 
by the writer because it covers the disease regardless of its 
original location. It is frequenth- difficult and sometimes 
impossible to make a differential diagnosis between a tuber- 
cular synovitis and a tubercular osteitis, but fortunately it 
is not necessary, because the treatment and prognosis are 
practically the same. Our knowledge of the original seat 
of disease has not been gained from clinical experience, but 
from operations and jx>stmortems. 

Family history- is of little value in making a diagnosis, 
because the disease is found even amonjj the few who have 
a perfect family histor\-, and the fact that the patient's 
ancestors died of tuberculosis in no proof that his joint 
trouble is tubercular. 

Tubercular arthritis is usually monarticular, occurs more 
frequently in childhood, and is accompanied by a swelling 
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at the joint and atrophy of surrounding parts. When 
there is a change of color, it is a peculiar white. There is 
flexion and, later, subluxation. Limitation of motion and 
reflex spasm are present from a very early period, and they 
are the symptoms to depend upon in making an early diag- 
nosis. Every child who limps or complains of pain in a 
joint should be carefully examined. The smallest amount 
of atrophy or deformity should be noticed. Very gentle 
motion should be made in both the well limb and the pain- 
ful one, comparing the amount of resistance in the two 
corresponding joints. If a tuberculosis is beginning, the 
affected joint will require more force to move it, and the 
amount of motion will be less. When the affected joint is 
gently flexed by the surgeon, he will foci a spasmodic jerk- 
ing of the muscles that is quite characteristic of this dis- 
ease. Rough handling is contra-indicated, and obscures 
the .symptoms. An anesthetic should not be given, because 
it overcomes the spasm. These symptoms are beautifully 
illustrated in a beginning tubercular arthritis of the hip. 
At the present time the tendency is to pronounce every 
chronic- bone or joint-disease tubercular, just as we for- 
merly applied the term scrofula to them. It is important, 
in the interest of exact knowledge, and with reference to 
prognosis and treatment, that this error be overcome. 

The most common error is in pronouncing the disease 
rheumatism. This mistake should not be made, because 
rheumatism is a polyarticular disease, while tuberculosis is 
monarticular. Monarticular rheumatism in children prac- 
tically never occurs. It is said by very good authority to 
have occurred a very few times, but the writer has never 
seen a case. The so-called chronic rheumatism, or rheu- 
matoid arthritis, is a disease of adult life, and is polyar- 
ticular. 

An acute osteomyelitis may be mistaken for a begin- 
ning tubercular arthritis at first, but it is an acute suppura- 
tive inflammation of the shaft of the bone, and the high 
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temperature and other acute symptoms will soon develop, 
so that there need be no difficulty. Osteomyelitis some- 
times destroys a joint, but the acute history will be suffi- 
cient to establish the diagnosis. Syphilis is sometimes ac- 
companied by disease of the bone that bears a strong 
resemblance to tuberculosis, but the history, together with 
the fact that syphilitic bone-disease is usually confined to 
certain favorite locations (usually the bones of the head), 
should be sufficient to establish the diagnosis. 

It should be remembered that osteosarcoma beginning in 
the epiphysis of one of the long bones may bear a very 
striking resemblance to tuberculosis. At an early stage it 
is practically impossible to make the differential diagnosis, 
but later the malignant disease assumes a more serious 
aspect, and can be readily diagnosticated. Many cases are 
on record where a beginning sarcoma was pronounced tuber- 
culosis, and in a few instances excisions have been performed 
for sarcoma, the operator believing the disease to be tuber- 
culosis. 

" Bleeders," or persons suffering from hemophilia, are 
sometimes afflicted with a joint trouble peculiar to this dis- 
ease, known as a bleeder's joint, or a hemophiliac joint. 
The disease is characterized by an effusion of blood into 
the joint, which may remain fluid for a long time, finally 
coagulating. When the patient is known to be a bleeder 
and the joint swelling has come on suddenly the diagnosis 
is easily made, but when the patient does not know that he 
is a bleeder the diagnosis is extremely difficult, because, 
aside from the sudden onset of the disease, the symptoms 
are ver>^ like those of tuberculosis, and after it has existed 
for some time the sudden onset may be forgotten or lost 
sight of, as in the writer's case reported below. Rest, 
with gentle pressure, is the treatment for a hemophiliac 
joint. Recovery sometimes takes place, but the prognosis 
is grave. 

While it is usually a comparatively easy matter to make 
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a diagnosis in tubercular arthritis, it is possible to be mis- 
taken, as illustrated by the following cases : 

Case I. — A young man, nineteen years of age, came to the 
writer with a knee which had been pronounced tubercular by a 
number of physicians who had seen it. It had already been 
treated by iodoform and iodin injections. He gave a history of 
having sustained a slight injury about a year before the writer 
saw him, and some time afterward the joint began to swell and 
became painful. 

When he came to the writer he had a large white joint with 
enlarged veins. There was flexion, atrophy, muscular spasm, 
and severe pain which was much worse at night. He was put in 
bed and extension made by means of a weight and pulley. 

In about a month his pain was relieved, the deformity over- 
come, and the swelling diminished. 

At this time there was no question in the writer's mind but 
that the knee was tubercular. A plaster cast was applied and 
the patient allowed to go out on crutches. 

After a very few weeks the pain returned, the swelling 
increased, and the patient went to bed, where he remained until 
he died three months later from an osteosarcoma. At that time 
the writer's belief was that the sarcoma was secondary to tubercu- 
losis, but the i)robal)ility is that it was sarcoma from the beginning. 

Case II. — A lady, forty -nine years of age, who had a knee which 
was decidedly enlarged and which had been pronounced tuber- 
cular by many of the eminent surgeons of three different cities, was 
brought to the writer for treatment. An inde|)endent diagnosis 
of tubercular synovitis was made and an excision advised. 

There was local swelling and heat, and what seemed to be a 
tubercular abscess in the popliteal space. There was flexion and 
tenderness upon pressure, but comparatively little pain. The 
family j)hysician, acting upon the advice of a consulting surgeon, 
had tapped the joint some time before, drawing off quite a (juan- 
tity of serous fluid, after which he injected iodin. 

The patient accepted the advice of myself and all the other 
surgeons (except one who wanted to try iodoform injections), 
and recjuested me to excise the joint. The patient had a hemo- 
philiac joint, and died one week after the operation from acute 
anemia. 

These rare and unexpected cases may occur in any joint, 
but the above are the only cases occurring in the writer's 
experience. 

Treatment. — There is no specific medical treatment for 
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tubercular arthritis. So long as the patient is well nour- 
ished no medication is indicated ; but when he is run down, 
tonics and aids to digestion are indicated. The writer's 
favorite is maltine, with pepsin and pancreatin ; taken with 
a little wine, it will frequently stimulate the patient's flagging 
energies. So long as the digestive apparatus is in good 
condition more is to be gained by the use of concentrated 
nourishment in some such form as that mentioned above 
than from drugs. Cod-liver oil has been, and is still with 
many, a favorite, but it is a food rather than a medicine. 
When it does not disturb digestion, it answers a very good 
purpose. The writer seldom prescribes it, however, be- 
cause it disagrees with many, and good rich milk and cream 
are cheaj)er and better. Opiates are to be avoided, because 
the disease is chronic and the patient is in great danger of 
acquiring the opium-habit. It is cruel to give opiates to 
children for months and then deprive them of them. 

Local applications are v^xy popular with the laity, and, 
where they do not interfere with the mechanical treatment, 
should be used, for while thev have no direct curative 
effect they have some anodyne effect, and the patient feels 
that more is being done for him. Chloroform liniment and 
camphorated oil are as good as any. Dry heat frequently 
affords relief from pain, and can be applied by means of bags 
of salt, or rubber bottles filled with hot water. Occasion- 
ally the writer has found an ice-bag afford more relief than 
anything else. 

Counterirritation by blisters, moxa?, and the hot iron 
were v^xy popular at one time in the treatment of tubercu- 
lar joint-diseases, but have little to recommend them. 
Compression is a valuable agent in the treatment of these 
cases. Many appliances used in the treatment of tubercu- 
losis of the knee owe their beneficial effect largely to the 
pressure they produce. 

The vast majority of these cases are best treated by 
mechanical methods. A few years ago it was quite the 



TUHERCrLAR ARTHRITIS. 235 

fashion to operate upon many of these cases, particularly 
hip-joint cases, as soon as the diagnosis was made, but 
the results were not satisfactory, and the practice has 
practically been abandoned. Many results at first seem- 
ingly brilliant proved ultimately to be very poor, owing 
to the interference with the growth of the limb. It is 
now an established principle among orthopedic surgeons 
that operations are not to be performed until mechanical 
treatment has failed, or until specially indicated, because 
mechanical treatment affords the best results. The great 
principles of treatment in these cases are rest and protection. 
By rest, we mean that there shall be no motion in the 
joint, and by protection we mean that the joint shall bear 
no weight. The principles are alike for all joints, but the 
methods of application necessarily vary with the differ- 
ent joints. Much discussion has been indulged in among 
American orthopedists as to whether tubercular joints in 
the lower extremity shall be treated by fixation or by 
traction. English orthopedists have given little attention to 
traction, being quite satisfied with fixation. The advocates 
of traction claim that by this method the joint surfaces are 
lifted apart, and protected from the evil effects of the pres- 
sure caused by the spasmodic action of the muscles, and 
they have conclusively demonstrated by experiment that 
traction does distract, or separate, the joint surfaces. Those 
opposing this method of treatment claim that it is impossi- 
ble to separate the joint surfaces by traction, on account of 
the resistance of the muscles and because of the tendency 
to a vacuum. They also claim that fixation controls the 
muscular spasm just as well as traction, and that traction 
is only one way of producing fixation. Even if the trac- 
tionists had not so clearly proven that traction does dis- 
tract, it would seem rational to expect that traction would 
relieve spasm and reduce intra-articular pressure. The 
child, too young to reason, instinctively attempts to perform 
traction by pushing upon the dorsum of the foot of the 
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afflicted side with the foot of the well side. Even- surgeon 
knows from experience that he can relieve a child of its 
extreme pain and gain its confidence by making gende 
traction with his hands. 

Notwithstanding all this ex-idence in favor of traction, 
the stubborn fact remains that those who employ fixation 
i^ithout traction get just as good results as the tractionists. 

The writer's experience teaches him that all cases do not 
do equally well under the same treatment ; that while the 
vast maioritv of cases can be treated satisfactorilv bv fixa- 
tion alone, a certain few will suffer much less pain and 
progress more favorably with traction. 

At the beginning of treatment, when the patient has some 
defomiit\* and is suffering pain, nothing will relieve him so 
surely or so quickly as rest in bed and exten>ion by means 
of weight and pulley. The pain will be relieved, the de- 
formity- overcome, and the patient will gain rapidly in flesh 
and strength. At a later stage, or when the patient is not 
suflering so severely, it will not be necessary- to put him in 
bed, since a proper mechanical device can be applied at 
once. There is no appliance or material so universally 
applicable for putting the part at rest as plaster-of- Paris. 
If the affected part be a lower extremity, protection should 
be secured by an elevated shoe on the well side, and a pair 
of crutches. It is of ver\- little value to apply a plaster 
cast to a knee or hip and allow the jjatienl to use the limb. 
If extension is required, some one of the various long 
splints will be necessary. The principle of all these splints 
is the same. Most of them have a ratchet-and-key arrange- 
ment by which the amount of traction can be regulated, 
and arc attached to the foot or leg. and have perineal straps 
for counteq^ressure. The>e appliances are very inj^enious 
and ver\' convenient for the surgeon, but the writer, after 
an extensive e.xperience with them, is satisfied that it is only 
in e.xceptional cases that they are really necessary : the 
maioritv of his best results haxincj been secured bv nxa- 
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tion by means of plastcr-of- Paris, and protection by means 
of the high shoe and crutches. The previously-mentioned 
traction appHances are very efficient in skilful hands, but 
do not yield as good results in unskilled hands as the 
simple fixation appliances. They are, however, preferable 
to the clumsy iron appliances so much used in England for 
fixation of the hip, because they are more sightly and just 
as easy to apply and manage. 

If, at the beginning of treatment, a moderate amount of 
deformity exists, it can be overcome by simply applying a 
plaster cast with the limb in the best attainable position. 
At each change of cast, which should be weekly at first, the 
new cast will be slightly straighter than the old one. 

In older cases, where the deformity is quite fixed and 
the joint not very painful, the better way is to give the 
patient an anesthetic and overcome the deformity at once, 
performing tenotomies when necessary, and using the hands 
only. Too great force must not be used, lest the epiphy- 
sis be separated. Much has been said against this method 
by the overconservative orthopedists, but the writer knows 
from personal experience than in cases where there are no 
sinuses, and where the disease is not very active, this is a 
safe and efficient treatment. 

Ankylosis is not to be feared from prolonged fixation, 
for where it occurs it is due to the disease and not to the 
fixation. Every orthopedist knows that he can confine a 
healthy joint almost indefinitely without ankylosis follow- 
ing. Massage is a very valuable means of treatment during 
convalescence, when we are trying to restore motion, but it 
should not be used during the active stage of the disease 
for fear of causing general tuberculosis. 

A very important question that the surgeon is called 
upon to decide is, when to remove the apparatus. No 
attempt should be made to remove it until four (or better, 
six) months after all active symptoms have disappeared. 
At this time, the appliance should be removed and 
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massage with gentle passive motion employed. After 
a few days, if all goes well, the patient may begin to 
use the joint very carefully. If there is gradually increas- 
ing motion without spasm, the joint is well. If motion 
diminishes or spasm develops, the brace should be re- 
applied. Swelling and a certain amount of pain are always 
to be expected, at first, whether the joint is well or not. 
When complete ankylosis has taken place, the absence of 
pain and local heat are sufficient evidence of a cure. 

The injection of a ten per cent, emulsion of iodoform 
into tubercular joints has been highly recommended by a 
number of eminent surgeons, and bids fair to be a valuable 
addition to other treatment. It should not, however, be 
allowed to interfere with the mechanical treatment. The 
writer's experience in this treatment is too limited to justify 
a positive opinion for or against it, but he is bound to 
admit that, thus far, his results have not been nearly so 
satisfactory as those reported. In cold abscesses, however, 
particularly psoas abscesses, results have been very much 
better. 

Operative Treatment. — A large number of cases of 
tubercular arthritis coming under the care of a surgeon at 
a late date, and a small percentage of those that have been 
under the best of treatment, will require operative treatment. 
The operations indicated are arthrectomy, excision, and am- 
putation. An arthrectomy consists of removing diseased 
tissue only, and may be followed by a movable joint. An 
excision consists of removing not only the diseased part, 
but also a portion of the healthy bone, and in some joints 
— for example, the knee — ankylosis is sought. In no 
branch of surgery have the two extremes of practice been 
so well illustrated as in this. At the one extreme are the 
orthopedists, who apply braces to every case, and who 
never operate ; at the other extreme are the surgeons, who 
operate on every case, and who do not employ orthopedic 
measures. Of these two extremes, the orthopedists have 
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much the better of it, because their mortality-rate is smaller 
and they get a greater number of useful joints. In surgery, 
as in everything else, the best is not to be found in the ex- 
tremes. Fortunately, there has sprung up within a few 
years a class of orthopedic surgeons who are both ortho- 
pedists and surgeons, who do not treat cases after certain 
stereotyped methods, but who treat each case according to 
its indications. It is impossible for one who is not familiar 
with both methods of treatment to be a first-class judge as 
to which is the better form of treatment in a given case. 
Where one who has had ample experience in both ortho- 
pedic and operative treatment is in doubt in a certain case, 
he should always choose the orthopedic method. One 
seeking for brilliant results from operations should not 
operate upon tubercular cases, for they certainly do not 
yield such results. 

It is difficult to lay down general rules as to when an 
operation should or should not be performed, because the 
indications vary at different ages and in different joints. It 
may be said, however, that when a joint is badly deformed 
or is pierced with sinuses, showing that suppuration is going 
on or that necrosed bone is present, an operation is indi- 
cated. Then, too, when the patient's general condition is 
so bad that general tuberculosis is to be feared, a radical 
operation that will remove all of the diseased tissue will 
often be a life-saving measure. 

Arthrectomy consists of laying a joint freely open and 
removing all diseased tissue with scissors and scoop. The 
advantages of this operation are that enough healthy tissue 
may be preserved to secure a movable joint, and that in 
children enough of the epiphyseal cartilage may be saved 
to continue the growth of the limb. The disadvantages 
are that it is not so thorough as excision, and is conse- 
quently more likely to be followed by failure, and that the 
dangers of causing a general tuberculosis are greater. One 
danger in all operations upon tubercular disease is that foci 
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of disease may be set loose and enter the system, causing 
general tuberculosis. The writer, however, is satisfied, after 
an extensive experience, that this danger is not nearly so 
great as is generally believed. An Esmarch bandage should 
always be used when performing an arthrectomy, to enable 
the operator to see what he is doing. A i : 2000 bichlorid 
solution can be used very freely, but should be followed 
by sterilized water before the bandage is removed. The 
wound should be packed with iodoform gauze, and if, after 
a few days, it is found to be aseptic, secondary suture may 
be resorted to. If, for any reason, arthrectomy should be 
resorted to before sinuses have formed, the wound may 
be closed immediately and primary union sought. Should 
the wound be septic, it will be necessar>' to continue the 
packing until it is closed. Rubber drainage-tubes should 
not be used, because their track is almost certain to become 
tubercular. This operation is especially applicable in the 
knee-joints of children, because excision is contra-indicated in 
these cases on account of the interference with the growth 
of the limb. It is very important in this operation, as in 
excision, to remove every focus of disease. For the hip- 
joint excision is a better operation. 

Excision is the operation most frequently indicated in 
these cases, and w^hile it should never be resorted to so 
long as the joint is progressing favorably under mechanical 
treatment, it is wrong to postpone it when it is evident that 
a case is not likely to improve under the milder treatment. 

Excision is best adapted to the hip-joint in children and 
the knee-joint in adults. It is a useless operation in 
the ankle of adults, for, notwithstanding the 35 methods 
that have been suggested to perform it, the operation is 
unsatisfactory, and relapse is almost certain to follow. The 
mere fact that deformity or sinuses exist in a given case 
is not an indication for excision, but when the deformity 
cannot be overcome by milder means, or when total dis- 
organization of the joints is taking place and the patient's 
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general health is suffering too greatly, this operation is 
indicated. It is very important when performing an ex- 
cision to remove every focus of disease. 

Amputation should be resorted to when it is evident 
that the disease will not yield to other treatment, or where 
the patient's general health demands speedy relief from the 
local disease. Amputation is very rarely necessary in 
children, but in adults is often the truly conservative treat- 
ment. Amputation for incurable hip-joint disease is not 
nearly so grave an operation as the same operation for 
other causes. This operation is sometimes necessary after 
excision has failed. When there is imminent danger of 
general tuberculosis, amputation is the operation of choice. 

Cold abscesses frequently call for surgical treatment. 

The extreme conservatives do not interfere with an abscess, 

but allow it to pursue its course unmolested. So long 

as the abscess is small, this is good and safe treatment. 

Sometimes such an abscess will entirely disappear by 

absorption. When an abscess is large, or increasing, it 

should be emptied, and it is in these cases that the writer 

has secured the most satisfactory results from iodoform. 

The contents should be evacuated through a large trocar 

or through a small incision, and the cavity thoroughly 

washed out with a i : 2000 bichlorid solution. It is 

well to follow the bichlorid with sterilized water ; the 

writer has, in one instance, had severe salivation follow 

when this precaution was neglected. After the irrigation, 

a ten per cent, aseptic emulsion of iodoform in olive oil or 

glycerin should be injected. The quantity of emulsion 

should vary from half an ounce to three ounces, according 

to the age of the patient. The abscess wall has very little 

power of absorption, so that the fear of poisoning from 

either the mercurial solution or the iodoform is very slight. 

Kvcry aseptic precaution should be exercised, for the 

only danger in this treatment is that the cavity may become 

infected with pyogenic germs, when the patient will have a 
16 
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suppurative inflammation added to the tuberculosis, and will 
be much worse off" than if the abscess had been let alone. 
The iodoform should be sterilized by washing in bichlorid 
solution, and the glycerin or oil by boiling, before they are 
mixed. The emulsion should be kept carefully sealed until 
used. This operation will usually have to be repeated twice 
or three times at intervals of ten davs or two weeks. The 
small opening should be carefully closed by a pad of gauze, 
and a full surgical dressing applied. The simple opening 
of a tubercular abscess and draining with rubber tubes will 
not yield satisfactory results. Mixed infection is almost 
certain to follow. 

Another method of treating these abscesses has been 
practised considerably, and that is to lay them wide open 
and scrape out the tubercular lining. When this is under- 
taken, it is necessar\'to find the sinuses communicating with 
the original seat of disease and scrape them out, too. After 
the curetting, the cavity may be iodoformized and the 
wound closed or the cavit\- may be packed with iodoform 
gauze. Three or four days after a packing, if the wound is 
aseptic, it may be closed by suture. When it is not asep- 
tic it must be kept packed until it is healed. There are 
two ver\' serious objections to this last method of treatment : 
one is. that it is difficult to reach all of the diseased surface, 
and, unless all is reached, the operation will fail ; and the 
other is, that there is danger of general tubercular infection. 
When the whole abscess-cavity can be reached, the writer 
believes this to be the best treatment, but when only a part 
can be reached, it is better not to touch the lining mem- 
brane. It is quite a common practice among general sur- 
geons toscrajx! out old sinuses in tubercular arthritis. The 
writer only mentions this practice to condemn it. for it is 
useless and dangerous. The simple scraping of the sinuses, 
without getting at the root of the disease and cleaning it 
all out, will do no good, and will expose the patient to the 
danger of general tuberculosis. 
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CHAPTER XVII. 

MIP-JOINT DISEASE i MORBUS COX/C; TUBERCULAR 
ARTHRITIS OF THE HIP). 

MoKKUS cox.K is, pathologically speaking, a tubercular 
osteitis of Uic hip. The term "hip-joint disease" is verj' 
objectionable, but has been in use so long and is so gener- 
ally accepted that it i'i difficult to get rid of it. In tlie vast 
majority of cases the disease begins at a point in the head 
of the femur just outside of the epiphyseal cartilage, Occa- 
•uonally it begins in the acelabuhini and in the synovial 
membrane (Fig. 1 18). 

Cause. — The cause is 
now believed to be the 
presence of the tubercle 
bacillus. The exciting cause 
is usually a slight injury. 
It is a disease of child- 
hood, although it occa- 
sionally occurs in adults. 
It is more frequent in males 
than in females, probably 
bccjMisc the former arc 
more likely than the latter 
to meet with accidents. 

(I"or further consideration of causes and pathology sec 
Tubercular Arthritis, chap, xvi.) The tendency is, no 
matter in what tissue the disease begin.s, to extend to all 
tissues of the joint and destroy them. The amotmt of 
destruction is sometimes very great. Enough of the head 
of the bone may be destroyed to cause decided shorten- 
ing and apparent dislocation. Real pathologic dislocation, 
however, very rarely occurs. The head of the bone may 
became entirely separated and act as a foreign body. A 
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certain number of cases begin uitli all the symptoms or ' 
" hip-disease," but yield promptly to treatment, making a 
complete recoverj- in a few weeks. These cases arc 
probably cases of simple sjiiovitis and ha\>e been aptly 
called "ephemeral hip-disease." 
Symptoms. — For convenience 

■ if dc-icription this disease may be 
divided into three stages: 

First Stiigi. — The first symptom 
usually noticed is a slight litnp. A 
limp in a child should never be 
' oiisidered a trifling alTair, but 
should always lead to a careful 
'Xtmination of the lower extremi- 
tioii. because it is the first eWdence 

■ 'f a number of grave diseases. 
The hip limp is peculiar and can 
readily be recognized. It is due 
[<> tenderness and muscular spasm. 
riie spasm reduces the amount of 
tVt^L- motion in the joint, and, when 
■!i ■ patient steps forward with the 

■:licted limb, instead of bending 
•'.-.': liip freely, he bends the spine 
.mJ swings the pelvis and the limb 
V irward tt^ether. Muscular spasm 
and consequent limitation of motion 
develop very early, and are the 
most important symptoms from a 
diagnostic standpoint. This spasm 
is probably reflex, and is due to irri- 
tation of the ner\'es suppU-ing the joint. Nature is trjing 
to put the joint at rest by placing all of the muscles on 
guard. This constant contraction of the muscles very 
soon causes deformity (Fig. i ig). There is always flexion, 
sometimes with abduction and outnard rotation, but more 
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frequently willi adduction and inward rotation. Where 
abduction is present at first it soon changes to adduction. 
This change is not due to intra -articular pressure, because 
it takes place when there is no effusion in the joint It is 
undoubtedly due to the mu.scular spasm. When abduction 
and outward rotation are present tliere is apparent length- 




ening (Fig, 120). The afflicted limb seems to be longer 
than its fellow, whether the child is lying on his back or 
standing. This position is due to a tilting of the pelvis (Fig. 
121). With adduction and inward rotation there is appar- 
ent shortening (Figs. I22and 123). In this stage of the dis- 
ease the shortening is only apparent, but later may become 
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real on account of destruction of the head of the bone. 
Fain may be very' slight or very sevore in this stage. It is 
usually a prominent symptom, and is most frequently located 
at the inner side of tlie knee. It is located at this point 
because of direct communication between the nerve supply 
of this point and of the hip-joint ; but why it should be 




located here and not in the joint is not easy to explain. 
The patient may be entirely free from pain all day and yet 
suffer all nifjht. When the child is suffering and the thigh 
is flexed, he will usually be found with the bottom of the 
foot of the well side rcstin-j on the instep of the afRictcd 
side, making an effort al extension. 

Atrophy of the muscles controlling the joint appears 
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eariy and is a constant symptom in this disease. The fold 
of the buttock on the afflicted side usually disappears quite 
early. Induration of the lymphatic glands above Poupart's 
ligament is an early and quite a constant symptom. In 
this stage the general health is little affected. 

Secotui Stiigt: — Tliis stage is characterized by an ex- 
aggeration of all of the symptoms of tlie first ?itage. The 




deformity is increased and shortening may be real. Pain 
is a constant symptom and " night-cries " begin. This 
night-cry is quite pecuhar ; it is a loud shriek, occurring 
when the cliild is asleep. Tlie cry may be so loud as to 
waken others, but the child may not waken. It is probably 
due to a sudden spasm of the muscles, causing severe pain 
of short duration. 

Abduction may be present, but adduction is the usual 
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position. The derormity is well marked and atrophy* is 
decided. The limp is increased, and the patient may not 
be able to stand upon the limb. The fold of the buttock 
has entirely disappeared and the joint is quite fixed. In 
short, the symptoms are all so well developed that the 
laity can make the diagnosis. Unfortunately, it is at this 
late date tliat the case usually falls intothesurgeon'shands. 




In addition to the symptoms present in the first stage, we 
have suppuration and abscess, and, if the joint can be 
moved, crepitation may be felt. The original focus of dis- 
ease has broken tionn, and ail the joint structures are in- 
volved. Abscess as a complication occurs in a large per- 
cent^e of cases. Sometimes the appearance of an abscess 
is preceded by an extra amount of pain and fever, but its 
approach is usually insidious. It usually appears at the 
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anterior margin of tho tensor vaginje fcmoris, but may 
apjwar around the trochanter (Fig. 124). The presence of 
an abscess usually indicates that suppuration is going on in 
the joint, altliough it may be entirely peri-articular, owing 
to the breaking of the original focus outside of the capsule of 
the joint. An abscess may form in the pelvis, due to per- 
foration of the acetabulum. At this stage of the disease a 
|KTi-artliritis is present and can 
usually be felt around the 
trochanter. The temperature 
ranges from 99° to i02° I"., 
and is greatest when sinuses are 
present. At the time when the 
original focus breaks through 
into the joint, there is a decided 
rise of temjHiniture, and after an 
abscess has broken externally 
the patient suficrs from a rise of 
tcmiierature, due to infection of 
the abscess -cavity by pyogenic 
germs. This usually disap|)ears 
after a few days, but occasion- 
ally the |>atient rapidly emaciates 
and dies, the high temperature 
continuing until the last. The 
general health of the patient 
usually suffers more or less in 
this stage. 

Third Stage. — This stage is char.ncterized by adduction, 
flexion, and shortening. In favorable cases that are pro- 
longed into the third stage, ankylosis usually exists. In 
unfavorable cases the foregoing symptoms arc present 
and suppuration is going on. The general health suffers 
greatly, and death occurs from tubercular meningitis, 
phthisis, and amyloid changes in the liver and kidney.s. 
Many cases drag along in this .stage for months, and even 
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years, with ankylosis and sinuses, and finally recover. 
Real shortening exists, owing to destruction of the neck of 
the femur, and apparent dislocation is present from the 
same cause. Real dislocation is very rare in this disease. 

Diagnosis. — The diagnosis offers no difficulty in the 
second and third stages, when the characteristic deformity 
is present, but it is ver\- important that it be made at an 
early date in order that the treatment may be successfully 
applied. The temperature offers no help in diagnosis, 
because it varies so, and may be entirely absent. The pain 
located at the inner side of the knee is suggestive but not 
conclusive. The fact that no pain exists is no proof of the 
absence of hip -disease, because cases occur without pain. 
Deformity helps to make a diagnosis, but it is important to 
make the diagnosis before this symptom is well marked. 
A certain amount of deformity, however, occurs at a very 
early date (see Fig. 1 19). When deformity is well marked 
and shortening is present, it is important to decide whether 
the shortening is real or apparent. At an early stage the 
shortening will be only apparent, but when the case first 
comes under the surgeon's care it mav have existed much 
longer than the parents have any idea of, and real shorten- 
ing may exist when all symptoms have been very mild. 

The child should be laid upon its back and the limb 
placed as near the normal position as possible, and the dis- 
tance between the anterior superior spinous process of the 
ilium and the tip of the inner malleolus on the diseased 
side compared with the same measurement on the well 
side. The amount of abduction or adduction, when pres- 
ent, can be ascertained by drawing a line between the two 
anterior superior spines and noting the angle between this 
and the femur of the affected side (see Figs. 1 20 and 121). To 
detect slight flexion, place the child upon its back and press 
the popliteal space against the table ; if fle.xion be present, 
the lumbar spine will be lifted from the table (Fig. 125). 

To ascertain the amount of flexion, place the child upon 
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its back and lift the afflicted limb from the table until the 
lumbar spine touches the table, and the position of the 
limb will then show the real amount of flexion (Fig. 
126). When flexion is present, the popliteal space and the 
lumbar spine cannot both be made to touch the table at 




the same time. The amount of flexion is usually greater 
than it seems to be when the child is walking, because 
he compensates for the flexion by bending his lumbar 
spine. Atrophy of the aflected limb is an early and 
constant symptom in this disease. So long as the patient 




is able to walk, the atrophy may be confined to the 
thigh, but later the calf will aUo atrophy. When the 
disease is well developed the atrophy is so well marked 
that it can be readily seen ; but at an earlier stage meas- 
urement of the circumference of the limbs would be 
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necessary. In a doubtful case, it should be remembered 
that the right leg is often normally larger than the left one. 
The fold of the buttock usually begins to disappear at an 
early stage, but it is not a very reliable symptom. It is 
caused by the atrophy, the position, and the swelling about 
the joint. 

Crepitation is a symptom tliat m.iy at limes be found in 
the later stages, but it is not necessary for diagnosis, and 
should not be sought for, since it does such a joint harm 
to move it. It is bad practice to jar the limb by striking 
the bottom of the foot or the knee to elicit pain. 

The one symptom of more importance than all the 




others in making an early diagnosis is the limitation of 
motion caused by muscular spasm. It is the duty of the 
sui^con to examine carefully for this symptom every child 
who is brought to him with a limp. The patient should 
be placed upon his back upon a table or solid couch, with 
the lower limbs and the lower half of his body nude. 
Every manipulation should first be applied to the well side 
in order to test the normal amount of resistance and to 
gain the patient's confidence. An anesthetic should not be 
given, because it would overcome the spasm to such a 
degree that the disease could not be detected at an early 
stage. 

The surgeon should place the palm of his hand upon the 
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anterior surface of the patient's well limb, and after the 
patient has relaxed his muscles, gently roll the limb 
from side to side upon the table, noting just how much 
pressure is required to produce this motion (Fig. 1 27). The 
same manteuver should be tried with the afflicted limb, and 
if disease be present in the hip-joint, even at a very early 
stage, there will be inlerference with rotation, so that more 
force will be required to roll it. This, when skilfully per- 
formed, is a very delicate and valuable test. If the move- 
ments are roughly made, they lose their value. 

The surgeon's hand should next grasp the ankle of the 
well side and flex the leg upon the thigh and the thigh 
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upon the body, carrying it to the limit of flexion. He 
should then hold the thigh flexed al a right angle to the 
■yody and gently rotate, adduct. abduct, and circumduct the 
liip, noting the amount of motion and of resistance (Fig. 
128), He should next grasp the ankle of the afflicted side 
and put that limb through the same molions. If disease is 
[iresent in the hip-joint, even at a very early period, when 
the disease is confined to a small focus in the head of the 
bone, more force will be required to produce the various 
motions, and all, particularly flexion, are likely to be some- 
what limited. 

Another very valuable symptom that can be elicited by 
these manipulations u-hcn gently pcrforiiu-d, is muscular 
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Spasm, The spasm is a gentle involuntary' jerking in the 
opposite direction from that in which the limb is being 
moved. This is a very constant symptom, but should be 
noted early in the examination, since repeated manipulations 
tire the muscles so that the spasm may disappear for a 
time. When involuntary resistance to motion in every 
direction is present with muscular spasm, the joint is dis- 
eased beyond question ; for while many things may interfere 
with motion in certain directions, nothing else will give this 
complete train of symptoms. Spasm will be found in all 
stages of the disease so long as any motion in the joint re- 
mains, and its disappearance is evidence of recovery. 

These manipulations can be satisfactorily performed upon 
patients of any age or degree of refractoriness, providing 
the surgeon exercises the grace of patience and confines his 
attentions to the well limb until he has gained the patient's 
confidence. 

The family history is of no value in making a diagnosis ; 
in fact, it is rather misleading. The general condition of 
the patient is rarely of value in diagnosis, since the general 
health is rarely affected until the disease is well advanced. 
Occasionally the first symptom noted by the parents, and 
one bringing the case under the surgeon's care, is an 
abscess. It is, as a rule, a later symptom, and is frequently 
preceded by an exacerbation of all other symptoms, but 
does occasionally come early and in an insidious manner. 
It is characterized by swelling and fluctuation, and is rarely 
accompanied by special heat or by redness except when it 
is about to empty itself, when a small red spot will appear. 

A number of other affections are to be differentiated from 
hip-joint disease. It is very frequently pronounced rlieiwia- 
tism, but should not be, because rheumatism is an acute 
polyarticular disease. 

Synovitis of the hip is a rare disease, but does occur. It 
is more acute than hip-disease, and is not accompanied by 
muscular spasm and atrophy. In synovitis there is eversion 
and outward rotation. 
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Pott's disease in the lumbar region may be mistaken for 
hip- disease, for at a very early period it is occasionally diffi- 
cult to make a differential diagnosis between these two affec- 
tions. In Pott's disease there is the characteristic rigidity 
of the spine, and except where a psoas abscess is crowding 
directly upon the joint the limitation of motion is in exten- 
sion only, motion in the other directions being quite free. 
The patient can stand upon the limb without causing pain, 
and manipulation of the limb does not cause spasm except 
in extension. 

CongeJiital dislocation may be mistaken for hip-disease, 
but lacks all of the characteristic symptoms. The deformity 
is congenital and free from pain, and is very frequently 
double. The trochanter projects above Nelaton's line. 

Sacro-iliac disease causes a limp that resembles that 
of hip-disease, but the resemblance stops with this one 
symptom. 

Peri-arthritis may sometimes temporarily resemble hip- 
disease, but the acute symptoms develop rapidly and the 
characteristic symptoms of hip-disease are absent. 

Infantile spinal paralysis resembles hip-disease in caus- 
ing a limp and by its accompanying atrophy, but there is 
no limitation of motion or spasm. It should be remem- 
bered that a hysteric patient may have a hysteric hip-joint ; 
but in this affection there is no atrophy, and the muscular 
spasm relaxes if the patient's attention is directed to some- 
thing else. 

Prognosis. — ^The tendency in the majority of cases of 
hip-joint disease is to recover, with a certain amount of 
deformity and with partial or complete ankylosis. In 
properly treated cases there is a mortality-rate of from five 
to ten per cent. ; and persons who recover from a severe 
hip-disease rarely live to be over fifty years of age. 

Death is due to complications in the vast majority of 
cases. The most common complications are tubercular 
meningitis, phthisis pulmonalis, and amyloid degenerations 
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of internal organs. Early and efficient treatment undoubt- 
edly lessens the mortality- rate by preventing complications. 
The length of time required to treat a case depends upon 
the time when the treatment begins and the severity of the 
case. Other things being equal, the earlier the treatment 
begins the better the result and the shorter the time re- 
quired to bring it about ; but a certciin number of cases will 
grow persistently worse, and develop complications under 
the best of treatment. When an abscess develops, the prog- 
nosis is not so good, although it does not render an excel- 
lent recovery impossible. 

It usually requires from two to four years to bring about 
a favorable result in a well-marked case. Occasionally the 
time is shorter than two years, and not infrequently it is 
more than four years. Without treatment, the disease tends 
toward recovery, but with great deformity and ankylosis, 
and is apt to continue for from four to six years. In one 
case in which the writer performed amputation at the hip- 
joint successfully, the disease had continued for thirty- five 
years. The atrophy will never entirely disappear. The 
usefulness depends upon the amount of motion and the 
deformity. After mild cases the motion may be as great as 
in the well limb, but following severer cases, especially when 
suppuration has taken place, the motion is always reduced. 
The loss of motion varies from a hardly perceptible amount 
to complete ankylosis. Following suppuration there will 
be shortening. The amount of shortening varies from a 
small fraction of an inch to several inches. Shortening 
may occur without suppuration from interference with the 
growth center. The shortening may increase some, after 
complete recovery, from this same cause. Unless pre- 
vented by treatment, there will be great flexion, which 
causes practical shortening. 

Treatment. — The treatment of hip-joint disease is consti- 
tutional and local. The constitutional treatment consists 
in building up the patient when he is run down and in 
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nicctinjT special indications'. There is no special medica- 
tion for the disease. Opiates are to be avoided. Good, 
nourishing diet and plenty of fresh air are of much j^rcatcr 
importance than drugs. 

The local treatment is either mechanical or operative. 
Mechanical treatment is applicable in the vast majority of 
cases. The great principle of treatment in this disease is 
rest, and the mechanism that carries out this principle best 
is the one that should be chosen. The best results are not 
to be obtained by applying exactly the same variety of 
l)race or appliance to every case. The controversy between 
those who atlvocate traction and those who advocate fixa- 
tion has been mentioned under the general head of Tuber- 
cular Arthritis, chapter xvi. Both methods have their 
place in the treatment of hip-joint disease. The great 
advantage in simple fixation is that it can be secured by 
simple means that are always at hand and that can be 
applied by comparatively inexperienced hands, while trac- 
tion without confining the patient to bed can only be 
secured by special appliances that require special skill in 
their application. 

While the majority of cases can be successfully treated 
by simple fixation, a certain number will continue to suffer 
pain and do badly until traction is applied. On the other 
hand, cases are occasionally met with that do better with 
fixation than with traction. The fact that the representa- 
tives of traction and of fixation each claim to have proven 
the superiority of their respective methods by statistics from 
their practice, simply shows that each has acquired special 
skill in the use of his favorite method, and has given the 
method credit which properly belongs to his skill. It is 
not in the interest of exact knowledge upon this subject 
for each party to compare his own results after his favorite 
method with his results after a method that he is preju- 
diced against. If the best results of representatives of 
each faction be compared, they will be found to be practi- 
17 
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cally the same. The writer beh^eves that a surgeon who is 
without prejudice in this matter, and who will select his 
cases for the respective methods, will secure the best aver- 
age results. 

When first called to a patient who is suffering severely 
and who has marked deformity, the surgeon can afford his 
patient the quickest and surest relief by putting him in bed 
and applying traction by means of weight and pulley. (For 
manner of applying weight and pulley, see directions for 
Buck's extension in any work on general surgery.) Pic- 
ture-frame wire is very convenient for attaching the weight 
to the block. The amount of weight varies with the size 
of the patient and in different cases. When the patient is 
a child, half a brick is a good weight to begin with, and it 
is rarely necessary to apply more than two bricks to an 
adult, for it is not so much the amount of the traction as its 
persistency that overcomes spasm. A bag of sand is a 
very convenient weight, since it can be so easily made 
lighter or heavier, to meet indications. The amount of 
weight in a given case should be just what the surgeon 
finds will overcome the muscular spasm and relieve the 
pain ; too much weight will cause the patient more pain. 
The persistent tendency to slide to the foot of the bed can 
best be ov^ercome by elevating the foot of the bed from two 
to four inches. Theoretically, the traction should be in 
line with the deformity, but, practically, the writer has 
found that it is rarely necessary to make any special provi- 
sion for this, since the patient will place himself in bed in 
such a position as affords him the most relief and does him 
the most good. Two or three weeks in bed will usually 
be sufficient to relieve pain and overcome deformity. A 
child that has been suffering without proper treatment until 
it has become emaciated will often regain its flesh very 
rapidly under this treatment. The patient should be got- 
ten out of bed as soon as possible, so that he can have the 
benefit of outdoor exercise. When the deformity yields 
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r.Uus will bring the case to a favorable terniinatiun. The 
writer usually !i[)[ilii:s plaster-of-I'iiris from just above the 
knee to tile ribs {l"ifj. 139, a). This material is chosen 
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because it is always at hand, and can be quickly and easily 
applied, and because it yields good results. It is a great 
boon in charity work because of its cheapness. The plas- 
ter should be applied over a close-fitting garment or a 
layer of bandage, and should be heavy enough to have the 
necessary strength without being a burden. It should be 
strengthened by small strips of wood running up and down 
over the fold of the groin. Care should be taken to cover 
the buttock well, because an open space in that locality 
will allow considerable motion at the joint. This is a ver>^ 
common error made in applying plaster, because, unless 
special care is exercised, the bandages will run so as to 
leave a V-shaped space in the cast just over the buttock 
(Fig. 1 29, b). Experience has taught the writer that it is 
rarely necessary to extend the plaster below the knee. 

The shoe on the well side should be elevated from 
2j^ to lYi inches, and a pair of crutches used; for if 
there is not plenty of elevation, the child will begin 
to use the afflicted limb as soon as weight upon it does 
not cause decided pain. The cheapest and best way to 
elevate the shoe is to have a block of light wood the 
shape of the sole of the shoe, and of the proper height, 
hollowed out so as to make it as light as possible, and 
fastened to the bottom of the shoe by screws coming 
through from the inside of the shoe. This block can be 
painted black, and can be made very presentable. If 
something finer is desired, a cork sole covered with leather 
is best. 

Vance, of Louisville, recommends a splint made of sole- 
leather, which makes a ver>' satisfactory appliance. Vq\\. 
may be used instead of plaster. A pattern may be made 
of paper, after which the leather may be cut. It is then 
softened with cold water and molded to the patient's body 
by applying a roller-bandage over it. A better way, but 
one requiring much more work, is to make a plaster cast 
of the patient's body and mold the leather over this. 
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When applied to the body, the heat of the body will dry 
the leather in a very few hours. When the patient is too 
young to be kept quiet during the drying, a plaster-of- Paris 
bandage should be used in applying the leather, instead of 
A simple roller.* In England, the splint known as the 
Thomas hip-splint is used extensively, but is an extremely 
clumsy affair, and difficult to apply except by one who is 
specially skilled in its use (Fig. 130). The writer has 
used it and obtained good results, but 
considers it the poorest of all methods 
for the foregoing reasons. It consists of 
a bar of iron bent to fit the back and 
posterior surface of the limb from the 
lower end of the scapula to the lower 
end of the calf, and is held in place by 
cross-bars bent to fit the body and leg. 

When the writer decides to u.se the 
fixation treatment in a given case, he 
usually applies the plaster cast to patients 
in all conditions of life. Among the 
poorer classes, this is re-applied as often 
as is necessary, and the results have 
been better than after any other treat- 
ment. Among the wealthier classes, the 
plaster is replaced by sole-leather or 
loop-leather. The leather can be lined 
with chamois, varnished, and have straps ^'*- 'J";— Thori«»*» 
and buckles applied to take the place of 
the bandages. This makes a light and elegant appliance, 
and is apt to appeal to those oversensitive parents who are 
prejudiced against steel braces. 

When a joint is exceptionally sensitive, or when the 
spasm returns as .soon as the weight is removed, the writer 

■^ What is known nmong hame.<»-Tnaken and arlifidal-linib maker? ai 
Itiop-leather is lighter than Bole-lealhcr, and holds Vji shape bcller. The 
writer ha» used it with tjreat sBtisraction. 
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has been better satisfied with one of the various traction 
appHances than with simple fixation. Occasionally a case 
will do badly under fixation which will yield promptly to 
traction. 

Another very common indication for the long hip-splint, 
in the writer's experience, is the desire upon the part of the 
parent to have the most elaborate and most expensive 
appliance that can be obtained. The long hip-splint, which 
makes traction and allows the patient to walk about with- 
out the use of crutches, constitutes the 
** American plan" of treatment. It 
was first suggested by Davis, and has 
been ably advocated by such men as 
Taylor, Sayre, Shaffer, Gibney, and 
Bradford. Various slight modifica- 
tions have been suggested, but the 
variety known as Taylor's hip-splint 
has proven most satisfactory in the 
writer's hand (Fig. 131). It consists 
of a steel waist-band and a long bar 
passing from the waist-band along the 
outer side of the limb to a point just 
below the sole of the shoe, where it 
bends inward at a right angle under- 
neath the foot. To the waist-band are 
attached two perineal straps, upon 
which the patient sits as he walks. 
To the cross-piece underneath the foot are fastened two 
straps that pass up one on either side of the leg to buckles 
fastened to the side of the leg by adhesive plaster. In the 
long bar is a ratchet which enables the surgeon to lengthen 
or shorten the splint by means of a key. A limited amount 
of motion is allowed at the attachment between the waist- 
band and the upright, which allows of a better adjustment. 
The writer prefers a joint that can be locked when the 
brace is once properly adjusted, because the less motion at 




Fig. 131. — Taylor's long hij)- 
splint. 



HIP JOINT DISEASE. 



263 



this point the better. A strap is attached to the upright 
just opposite the knee, which passes around the knee to 
prevent motion. 

In ordering a brace from ss\ inslnimcni-mnker, give the 
circumference of the patient's body at the crest of the ihum, 
the distance from the crest of the ilium to the bottom of the 
foot, and state which side it is for. It is better to state that 




a Taylor's long hip-splint is wanted, since various modifica- 
tions are in the market that are not desirable. 

Dr. A, M. Phelps has invented a splint which combines 
all of the features of the Taylor and the Thomas splints and 
provides for lateral traction as well (Figs, 1 32 and 1 33). The 
use of the lateral traction is to pull the head of the femur 
.iway from the acetabulum and thus lessen the pressure 
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upon the diseased parts. The splint is an excellent one, 
and will, when properly managed, yield good results ; but 
for one who is not skilled in the use of mechanical appli- 
ances it is too elaborate. Theoreticallv, lateral traction is 
correct, but practically it has not been found necessary. 

To apply a Taylor brace, the patient should be placed 
upon his back upon a table, and two strips of adhesive plas- 
ter, with buckles firmly sewed to the lower end, applied, 
one on either side of the leg, beginning well up on the thigh 
and ending with the buckles just above the malleoli. The 
plasters are held in place by a roller-bandage snugly ap- 
plied. The waist-band is first buckled around the pelvis 
between the crest of the ilium and the trochanter. The 
perineal straps are next buckled so that the waist-band can- 
not get above the crest of the ilium and not so short as to 
draw it down over the trochanters. The most common 
error is in buckling the perineal straps so loose that the 
waist-band is allowed to go clear above the pelvis, where it 
cannot get the proper hold upon the body. The straps 
attached to the foot-piece are now fastened to the buckles 
attached to the limb. The brace is now lengthened by 
means of the key until the perineal straps and the straps 
below are on the stretch, thus keeping up a constant pull 
which overcomes the muscular spasm. The foot-piece must 
be so adjusted that when the patient steps upon the brace 
the foot will swing clear and not touch the foot-piece or the 
floor. No matter how much pull there is, if the foot swings 
so close to the cross-piece as to touch it when the patient 
steps upon it, the joint is not protected. This instrument, 
when properly applied, will keep a constant gentle pull 
upon the joint, and, when the patient steps upon it, will 
supp)ort the weight of the body entirely upon the f)erineal 
straps (Figs. 134 and 135). 

The amount of traction does not need to be great, be- 
cause it is not the strong traction but the continuous trac- 
tion that affords the most relief The amount of traction in 
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a given case can usually be decided by tlie relief from spasm 
and jKiin. Too heavy traction becomes unbearable, and too 

liUlf allows mu^ciil.ir .'jpn-^ni. 




When a |>atieni first bc^^ins to ^ 
should be taken to keep the straps 
and dry, for fear of irritatiuii lo 



/ear a brace, great care 
and the perineum clean 

he skin- It is well lo 
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have more than one pair of straps, and they are best 
made of heavy webbing and coverud \\ith sijvcral lajcrs of 
Canton flannel, so that thev can be washed. After the 




patient has become accustomed to ihc brace, very little 
trouble is to be expected from the straps. 

In very delicate-skinned jKirsons, the adhesive straps 
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need to be changed quite frequently in order to prevent the 
skin from becoming sore. If the skin is found to be 
broken in spots, it should be thoroughly covered with a 
dusting powder, after a careful washing with soap and water, 
and the new plaster applied over the powder. Calomel 
is a favorite powder with the writer. With an average 
patient, the plasters will need changing every four or six 
weeks. For patients from a long distance the writer has 
had plasters render good service for four months. As a 
rule, the patient can walk upon this brace without assistance, 
but occasionally a very delicate or sensitive patient will 
require crutches as well. 

An objection raised to the long spint is that it confines 
the knee and may destroy it by depriving it of motion for 
so long a time. Experience has proven that it does not 
injure a healthy joint to keep it quiet. When ankylosis 
occurs in a joint after confinement, it is due to the disease 
present and not to the rest. 

When the patient has been entirely free from pain and 
sjmsm for four or six months, the brace may be removed, 
and a trial made to use the limb. If there is some motion, 
which gradually increases with use, the joint is probably 
well. Should pain and spasm return, the brace must be re- 
applied at once. It should be remembered that exacerba- 
tions occur in this disease, even when the case is progress- 
ing favorably, but as the case improves they are fewer, 
and farther apart. 

The complications have been spoken of in detail under 
the head of Tubercular Arthritis. The most frequent one 
in hip disease is abscess, and it is to be treated according 
to rules laid down in the above-mentioned chapter. 

Operative treatment \\'A\ be required in a small percentage 
of cases of hip-joint disease. The condition most frequently 
demanding operation is abscess, for the treatment of which 
see chapter xvi. In properly selected cases operative 
measures are truly conservative. 
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Arthrectomy is not applicable to this joint, but excision 
is a very satisfactory operation in properly selected cases. 

Excision of the hip is not to be performed until it is evi- 
dent that mechanical treatment will fail. At one time, a 
few years ago, it was thought proper to remove the head of 
the femur as soon as the diagnosis was clearly established, 
but experience gained at that time has taught us that 
this heroic treatment does not yield as good ultimate 
results as more conservative treatment. Some surgeons 
claim that the formation of an abscess is sufficient cause for 
excision, but this the writer does not believe, for many 
cases are brought to a satisfactory termination by mechani- 
cal methods notwithstanding the presence of abscess. 

Excision of the hip is indicated as soon as it is evident 
that mechanical methods are going to fail, when numerous 
sinuses exist showing so great an extent of disease that the 
time required to obtain a result from mechanical treatment 
will be too long, and when it is evident that a large 
sequestrum exists. In certain cases coming under the sur- 
geon's care at a late date, where the deformity is great, 
excision will often yield better results than mechanical 
treatment. This operation is not a vcr)' dangerous one, . 
and may be indicated in certain cases in which the general 
health is rapidly failing, as a life-saving measure. 

Many older writers place the mortality-rate of excision of 
the hip at 30 per cent., but with modern methods it should 
be less than ten per cent. With a constant mortality-rate 
of 30 per cent., the operation could not be looked upon as 
a life-saving measure, for Gibney reports a scries of 80 
cases treated expectantly (that is, without mechanical or 
operative measures) with a mortality-rate of only I2i< per 
cent. 

In the writer's experience, the operation per sc is not 
very dangerous. The high mortality-rate given by older 
writers is largely due to the fact that they charged every 
death occurring in a person upon whom excision had been 
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pcrforniecl to the operation, which is evidently unfair, because 
tlie operation is naturally performeil upon bad cases, a 
lar^e number of which would die without an operation. 
The modern operation, when performed for indications as 
previously stated, is certainly a life-saving measure, because 
fewer cases die with it than without it. 

The number of cases dying from the immediate effects of 
the operation is very small indeed, but unfortunately, in a 
certain number of cases, a general dissemination of tuber- 
culosis follows operative interference. This, however, does 
not occur as frequently as is generally believed. 

When comparisons are made between the results follow- 
ing mechanical treatn)ent and those following operative 
treatment, it should be remembered that the cases operated 
upon were naturally much worse cases than the others, and 
therefore neces.sarily yield less satisfactory results. 

The immediate results of excision are very satisfactory, 
but the remote results are not nearly so good. Iwery 
operator has seen a poor, emaciated, bed-ridden sufferer 
changed in a few weeks to a fat, healthy child by the 
operation ; unfortunately, however, relapses are quite fre- 
(juent. and it is r.irely, indeed, that secondary scrapings 
cind overhau lings are not required. The immediate short- 
ening following excision of the hip is less than one would 
naturally exjx-^ct, and if it did not gradually increase, the 
functional results would usually be quite .satisfactory ; but, 
owing to the fact that one center of growth is removed, 
this limb does not grow so rapidly as the other one, and 
the shortening gradually increases. The operation should 
be performed as a life-saving measure, in which case a 
shortened limb is of comparatively little con.sequence. Oc- 
casionally a flail joint follows excision, but this is rare. 

The accomj)anying illustrations, showing exten.sion, 
flexion, and rotation, were taken from photographs of very 
.satisfactory results. 

One case (see Figs. 1 36 and 137) was a boy of six years. 



ORTHOPEDIC SURGERY. 



who had a woll-dtveloped hip disease when he came under 
tlic writer's care, and soon developed an abscess. The 




treatment was a plaster cast from Just above the knee to a 
point well up on the ribs, an elevated shoe on the well side, 

and crutclies (see Fig. 129). The abscess was not large. 
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and was not intt-rfcred i 
until nothing reniainod bu 
cal treatment li.n! In . n 



ilh : it gradually grew smaller, 

ii small nodiik-. After niecliani- 
i-> Diitinucd r.ir -^mne time, this 




nodule or cheesy focus began to enlarge. An incision was 
made and the whole sac removed. The wound was closed 
and dressed a.septically, and union under one dressing fol- 
lowed, since which there has been no trouble. The whole 
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treatment extended over two and one-half years. There is , 
no perceptible sliortcning. and motion is nearly perfect. 
Another case (see Figs. 13S and 139) was a girl of seven, 
_ upon whom the writer performed 

e.\cision on account of abscess and 
separation of the head of the femur. 
The present amount of shortening 
is only y^ of an inch, and the func- 
tional residt is very .satisfactorj', but 
nf course the amount of shortening 
is liable to increase as she grows 
nUler.* It was necessary to over- 
haul the wound and scrape it out 
several times before it finally closed. 
The patient was out of bed three 
months after the operation, and 
began to walk soon afterward. 

These two cases were chosen for 
comparison, each being from among 
the very best resuhs from the re- 
s[>ective methods of treatment in 
the writer's experience. The boy's 
case, treated mechanically, shows 
-,\ better immediate result, as it 
should, because his was not nearly 
so bad a case as the other one. 
Had the girl's case been treated by 
mechanical means, the chances are 
FiK. i.iR-Showi"i; rciuit ^\^^ would Hot have recovered ; or, 
if she had, it would have been after 
prolonged suffering and with bad deformity. Of course, a 
better immediate result could be obtained by early operation, 
but the consensus of opinion in America is that it is not justi- 
fiable, on account of the subsequent shortening (Fig. 140). 




■ The irocliaii 
ordorlenitig. 
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Dr. Ij.-wis A, Sayre recently exhibited btfiirc llic Anifri- 
caH Surgical Association a case upon wliicli lit operated 
in 1854, together with others operated upon along in the 
" sixties " and " seventies." The first case is believed to 
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^1 


1 



be the first successfully operated upon in America, and is 
certainly one to be proud of. 

The best known incision for excision of the hip is the 
straight incision of Langenbeclc (Fig. 141), It is made 
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with the thigh flexed to an angle of 45 degrees. It begins 
well lip toward the posterior superior spine of the ilium, and 
passes liiiwn over the apex of the fijreat trochanter, alony 




the outer side of the femur. The posterior or curved in- 
cision, as recommended by Sayre, White, and others, is a 
very good one, affording good drainage and ready access 

to the joint (Kig. 142). 
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Ti) perform this operation, the (latient should be placed 
upon the well side and the incision boldly made down into 
the joint. The hemorrhage is never serious, and cm bo 
quickly controlled. Much stre.ss has been placed upon the 
importance of saving the periosteum, but it is frequently 
diseased, and should be removed, together with alt other 
diseaseil tissues. The majority of cases requiring opera- 
tion demand the removal of all of the bone abo\'e the lesser 
trochanter. In ca.ses demanding operation for the removal 
of the separated epiphy- 
sis, it may be possible to 
save the remainder of the 
•■■''■ **^W»->^^ j \ bone. When extensive 




renn>val of bone is required, all muscular attachments must 
he .severed from the trochanter, and the bone sawn through 
Ix'low the diseased point. It is generally recommended to 
dislocate the head of the bone by forcible adduction and 
rotation outward before cutting it off, but .sometimes it will 
be found rather difficult to accomplish this, and it will then 
be easier and safer to cut through the shaft with a chain saw 
or o.steotome, after which the head can readily be removed 
with forcqis and scis-sors. The writer has known the shaft 
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of the femur to be broken during efTorts at dislocation. 
The acetabulum must be carefully examined, and all dead 
bone or dij^a^cd tissue removed. In the iii3Jorit\' of cases. 



only soft tissue «ill be found, uhich can best be removed 
with a Volkmanns spoon (Fig. 143)- When all diseased 
tissue has been removed, the wound should be thoroughly 
washed out with a bichlorid solution. The wound should 
be partly closed with silk-worm 'gut 
sutures, packed with iodoform gauze, 
and a dressing of sterilized gauze and 
cotton applied. 

The best and most convenient appU- 
ance after operation is Sayre's «ire 
cuirass, but it is not always at hand 
(Fig. 144). Extension by weight and 
pulley is a ver>' satisiactorj* method. 
The writer has also used a fenestrated 
plaster cast with j^^rfect .i^tisfaciion. The 
first dressing should be changed about 
the fourth day, unless especially indi- 
cated sooner. It must not be left too 
long or the removal of the packing will 
cause gnat pain. The writers experi- 
ence is that irrigation of the wound with 
Wchlorid solution ai each dressing does 
more harm than good. If the wound is 
Fij. i«.-&a!« t wire quite dr>\ as it should be if all diseased 
tissue has been removed, it is far better to 
repack without irrigation. If there is a profuse discharge, 
sterilized water or normal salt solution is better than 
bichlorid. because the latter is injurious to the granulations. 
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Vtoxw the brilliant results reported by some of our 
lMij;Iish brethren, some time ago, we hoped to be able 
to close up the wound and secure union as in knee ex- 
cisions, but we have been disappointed. The wound 
usually closes in from four to six weeks in favorable cases. 
In many cases it becomes tubercular and requires a 
thorough curetting. It is a wise plan to apply a long 
hip-splint after excision, and allow the patient to wear it 
for six months or a year, to give the new joint time to gain 
strength. In the majority of the writer's cases the patient 
has been kept in bed for from six weeks to three months 
with a weight and pulley attached, after which he was 
alh>wed to go about on crutches without any apparatus, 
and results have been satisfactory'. The jxitient should not 
Ix: encouraged to walk upon the new joint too soon. 

Hip Disease in Adults. — It has been the writer's mis- 
fortune to meet with quite a number of cases of hip-joint 
disease in adults, and he has found their management a far 
more difficult problem than in childhood. The prognosis 
in this, as in other tubercular joint-affections in adults, is 
not nearly so good as in children. The disease is apt to 
continue for a long time at best, and is very prone to end 
with phthisis. 

Treatment with the long splint is not very satisfactory- ; 
when it is employed, crutches are required, on account of 
the weight of the patient. The Thomas splint has been 
used by the writer for adults more than for children. Of 
lato, when these cases have failed to show improvement 
within a reasonable time, excision has been res<>rted to, 
with far letter average results than from any other treat- 
ment. The number of cases is vet too small, and the time 
tt>o short, to admit of any definite ctmclusions, beyond the 
facts that the ojx^ration has not been dangerous, and im- 
mrdiate results have l)een quite encouraging. 

Double hip- joint disease occurs occasionally, usually be- 
ginning in the second joint while the first one is umler treat- 
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ment. The second one ts usually comparatively mild, prob- 
ably because the patient is necessarily quiet. The treat- 
ment is rt-st in be(i. \\\\\\ extension by weight iiiid pulley. 




f l((. 14).— LhjutilE biH< 



Figure 145 showsthe result afierdoublehip-jointdiseasc. 
The case came under the writer's care when the second hq> 
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was far advanced and the legs crossed. After the disease 
was cured on both sides, tenotomies were performed on the 
right side and the flexion and adduction overcome by force. 
On the left side an osteotomy was performed below the 
trochanters and the limb straightened. The patient is now 
able to walk a long distance. 



CHAPTHR XVIII. 
SACRO-ILIAC DISEASE (SACROCOXITIS). 

This is a tubercular inflammation of the sacro-iliac joint, 
and is a comparatively rare disease, but probably not 
nearly so rare as is generally believed, because it is fre- 
quently overlooked. 

The sacro-iliac joint may be the seat of acute suppurative 
and other inflammations, but in the vast majority of cases 
it is tubercular. 

It was first described by Boyer in 182 1, but has attracted 
very little attention until within a few years. It is essen- 
tially a disease of young adult life, although it may occur 
at any time of life, and is slightly more frequent in males 
than in females. Its causes and pathology do not differ 
from those of any other tubercular arthritis. 

Symptoms. — lameness and pain are always present in 
this disease, beginning at an early stage. The patient 
walks carefully and favors the affected side as much as pos- 
sible. When standing, he leans toward the well side, re- 
lieving the affected side of as much weight as possible. 
This attitude, when standing, is quite characteristic (Fig. 
146). There is apparent lengthening of the limb on the 
affected side, due to the tilting of the pelvis. Local swell- 
ing and rise of temperature may be present. The patient 
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evidence for a diagnosis, because in no other disease is this 
symptom present. If, with this symptom, the peculiar 
attitude previously described is assumed and swelling is 
present in the region of the joint, the diagnosis is clear. In 
sciatica, the foregoing symptoms do not exist. In lumbago, 
the pain is bilateral, and is higher up. 

At a very early stage it is practically impossible to make 
a differential diagnosis between this disease and Pott's 
disease in the lower lumbar region. If the patient is a 
child, the probabilities are that it is Pott's disease. In 
Pott's disease the attitude will be different and the spine 
will be rigid. There should be no difficulty in making the 
differential diagnosis between this disease and hip-joint 
disease, for in the former motion in the hip-joint is free, 
and in the latter it is restricted. 

Prognosis. — The prognosis in this disease is always 
grave, and where abscess exists it is very grave indeed. 
Of 38 suppurative cases reported by van Hook, only three 
recovered. 

Treatment. — The principles of treatment are the same 
in this as in any other tubercular arthritis — viz., rest and 
protection. The pelvis should be surrounded by a band of 
{)laster-of- Paris or of adhesive plaster, a high shoe applied 
to the well foot, and crutches used. When the patient is 
bed-ridden, the band should be applied around the pelvis, 
and a weight applied, as for a broken femur. 

We Her van Hook * and Hektoen f have reported a 
number of cases operated upon with results that can be 
considered as an improvement upon non-operative treatment 
in suppurative cases. 

When the swelling is external, an opening should be 
made directly over it in the line of the joint, and the 
diseased tissues thoroughly removed with chisel and scoop. 



* Annals of Surgery'^ vol. viii. 
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When the abscess is internal, van Hook recommends that 
an opening be chiseled through the ilium, above the joint, 
and access gained to it in this way. 

The cavity should be thoroughly irrigated with a bi- 
chlorid solution, and drained with iodoform gauze, after 
which a large surgical dressing should be applied. 

When the abscess is found projecting into the vagina, it 
should be opened and drained in that direction, but it is 
hardly to be expected that the case will get well without 
a direct opening and cleaning out of the joint. 



CHAPTER XIX. 
DISEASE OF THE KNEE-JOINT. 

Tuberculosis of the knee is known by a variety of 
names, the most common of which are ** white swelling 
of the knee," "tumor albus," and ** fungous synovitis of 
the knee." It is most frequent in children, in whom it 
usually begins as an osteitis. The causes and pathology 
have been discussed under the head of Tubercular Arth- 
ritis, to which the reader is referred (chap. xvi). This 
joint, being superficial, is more liable to injury and 
exposure to cold than the hip. It is believed that a 
larger percentage begin as a synovitis in this than in the 
hip-joint. 

Symptoms. — Tliis is a chronic disease, and the begin- 
ning is usually insidious. The child will complain of pain, 
and the joint will be stiff and lame. The pain at first, as 
a rule, is not severe, but is apt to be worse at night. 

When the disease is somewhat advanced, exacerbations 
occur, during which the pain is very severe. Local tender- 
ness is well marked. As a rule, the most sensitive spot is 
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over the inner condyle. The limp, which appears early, 
is due to tenderness, and to sliBhess caused by muscular 
spasm. It is in this joint that the white appearance peculiar 
to tuberculosis is best marked ; hence the name " white 
swelling." This peculiar color, together with the swelling 
of the joint with atrophy above and below, present a picture 
that cannot well be mistaken for anything else {Fig. 147). 
There is a local rise of temperature that can readily be 




detected by comparing the two knees. At an early stage, 
before the peculiar color has developed, and when the 
patient complains of soreness and sliflhess, which is worse 
when he first begins to walk in the morning, this di.'sea.se is 
very frequently mistaken for rheumatism, 

In this, as in bip-joint disease, limitation of motion, due 
to muscular sjiasm, is one of the earliest and most unmis- 
takable symptoms. Later, contraction of the hamstring 
muscles causes flexion, and subluxalion backward of the 
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tibia (Fig. 148). Xiglit-crics, so characteristic of tuber- 
cular arthritis, appear in this disease less frequently than in 
hip disease ; they occur usually as the child is going to 
sleep, and are probably due to alternate relaxing and spasm 
of the muscles. 

When the disease is well advanced, lateral motion may 
be pre.sent, owing to destruction of the lateral ligaments. 




Crepitation may sometimes be present, but should never be 
sought for. 

Abscesses occur quite fre(]ueiitly in knee-joint disease, 
and usually appro^ich the surface 011 the inner side, although 
they may apjiear at other points. 

With these wcll-marlced local symptoms, the general 
health is not grcatlj- alTected e.\cept in the later stages of 
bad cases or durin'j severe exacerbations. Patients coming 
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under the surgeon's care at a late date may be greatly 
emaciated from prolonged suffering alone, so that when 
the suffering is relieved they will rapidly gain flesh and 
strength. 

Diagnosis. — After the disease is well advanced, the ap- 
pearance is so characteristic that the diagnosis offers very 
little difficulty, but it is important to make an early diag- 
nosis in order to obtain the best results from treatment. 

Frequently recurring pain in a child's knee-joint, accom- 
panied by lameness, should lead to a careful examination. 
It should be remembered that in beginning hip-joint disease 
the pain complained of may be in the knee. In examining 
an affected knee, it should be compared with the well one. 
Sometimes a local rise of temperature may be detected at 
quite an early period by a very delicate hand. Swelling can 
be first detected on either side of the patella. The joint 
loses its expression, as it were. The natural depressions 
are filled up, and the bony prominences are not so well 
marked. Careful measurement of both extremities should 
be made. Atrophy above and below the knee begins quite 
early. Slight flexion is also an early symptom. In this 
disease, however, as in hip-joint disease, limitation of motion 
and muscular spasm are tha most reliable symptoms upon 
which to base an early diagnosis. Gentle passive motion 
should be made, first upon the well side, to gain the 
patient's confidence and to gage the amount of normal 
resistance. Next, the suspected joint should be gently 
flexed and extended. When tuberculosis is present, motion 
will be slightly interfered with, and spasmodic jerking of 
the muscles will be felt, even at a very early period. 

Prognosis. — The tendency of this disease, ivhen untreated, 
is to gradually extend to all tissues of the joint, doing them 
more or less permanent injury. The swelling becomes very 
marked, and abscesses form. There will always be flexion, 
and often subluxation of the tibia backward. Notwithstanding 
this train of grave symptoms, the tendency is eventually 
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toward recovery. The swelling will subside, the abscess 
discharge, the sinuses heal, and the disease disappear, 
leaving an atrophied, scarred joint, ankylosed in a position 
of marked deformity. This disease does not destroy life 
itself, but is accompanied by quite a large mortalit>'^-rate 
from complications, such as tubercular meningitis, pul- 
monary tuberculosis, and amyloid degenerations. For- 
tunately, this course may be so favorably modified by 
proper treatment that the prognosis as to life and useful- 
ness of the joint is much better then would be expected ; 
in fact, it may be said to be fairly good. 

This is a ver>' chronic disease, continuing from one to 
several years, even under good treatment, and quick results 
are not to be expected. 

Treatment. — The constitutional treatment has been suffi- 
ciently dwelt upon under Tubercular Arthritis. Local 
treatment, although very popular with the laity, is of no 
value as a curative measure. Heat is a valuable agent 
when pain is severe, and can be best applied by means of 
hot- water bags. Poultices have no value beyond the moist 
heat which they produce, and are inconvenient and untidy. 
Chloroform liniment seems to be of value at times, but any 
other liniment will answer the same purpose, for the effect 
is due to suggestion rather than to real medicinal proper- 
ties. It is not in the patient's interest for the surgeon to be 
too positive in his statements that liniments and other pop- 
ular local applications are of no value, because the feeling 
they give the patient that something is being done for him 
helps both the patient and surgeon. It is the writer's 
practice to allow local applications when they in no way 
interfere with the mechanical treatment. 

The prime indications in the treatment of this disease are 
rest and protection, and, owing to the favorable location of 
the joint, they arc comparatively easy to meet. When first 
called to a case, during an acute exacerbation, the writer 
has secured the most satisfactorv results from rest in bed 
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and traction by means of weight and pulley. It will rarely 
be necessary to confine the patient to the bed for more than 
three or four weeks, and during that time he is likely to 
gain in flesh and appetite because of the relief from pain. 
Occasionally, a case will occur in which the disease is very 
painful, and grows persistently worse in spite of every form 
of treatment. In such a case confinement in bed is un- 
avoidable. The amount of weight required varies with the 
age of the patient — from half a brick to two bricks. Just 
as soon as the pain is sufficiently relieved, some variety 
of fixation apparatus should be applied, and the patient 
allowed to go out of doors. 

If a case is mild when first brought to the surgeon, con- 
finement to bed is not necessary, but a fixation apparatus 
should be applied at once and the joint protected. By pro- 
tection we mean that some apparatus shall be applied so 
that he cannot bear weight upon the joint. It is the 
writer's practice to apply a plaster cast in every case at first, 
no matter what variety of apparatus he may intend to apply 
later, because it is always at hand and no time is lost. It 
is of very little value to apply a cast and allow the patient 
to walk upon the diseased limb. He should have the shoe 
on the well side elevated from 2^ to 4 inches, and use 
crutches. The shoe can be elevated by means of a block 
of light wood cut the shape of the sole, and hollowed out 
so as to make it as light as possible. This, when painted 
black, is very presentable. When the patient wishes some- 
thing finer, he can have a cork-soled shoe made. 

The plaster should be applied from just above the mal- 
leoli well up to the body (Fig. 149, a). It is a mis- 
take to apply it only part way up the thigh, because this 
will not prevent motion at the knee-joint (Fig. 149, b). 
The writer treats all of his charity patients, and a good 
many of his pay patients, with plaster-of- Paris, an elevated 
shoe on the well side, and crutches, and the results are just 
as good as by any other method. 
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The joint can be very satisfactorily fixed by using a long ] 
posterior splint, properly fitted and held in place by means | 
of a roller-bandage. The best fixation apparatus for treat- 
ing knee-joint disease is Thomas' knee-splint (Fig. 150). 
It can also be used in cases requiring traction. It consists 
of a padded iron ring, which surrounds the thigh at the 
perineum, and to which are attached two iron rods extend- 




ing to an iron plate or ring below the sole. The upper 
ring is attached to the rods at an angle of 55 degrees, and 
surrounds the thigh, so that when the inner side of the ring 
rests upon the perineum the outer side passes hatf-way 
between the crest of the ilium and the great trochanter. In 
measuring for the ring, allowance must be made for liberal 
padding. The measurement for the inner upright must be 
from the perineum to a point three inches below the sole. 
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and for the outer one, from a point half-way between the 
crest of the ilium and the great trochanter to ;> point three 
inches below the soie. 

The brace is applied by passing the leg through the ring 
until the latter rests against tht: perineum. The apparatus 
is suspended from the opposite shoulder by means of web- 
bing attached to the ring 
before and behind. The 
limb is fixed by means 
of a roller-baiidage or 
lacings, The ^hoe on 





the well .side is elevated so as to bring the sole on that .side 
level witli the lower end of the brace ( IHg. 151). An active 
child will walk very easily with this brace without crutches. 
When he steps with the diseased limb he sits upon the 
ring, and no weight is thrown upon the diseased joint. 
This splint was invented by the late Dr. Thomas, of Liver- 
pool, to secure both fixalitm and protection, hut the writer 
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has very often applied both a light plaster cast and a 
Thomas splint, depending ujx)n the plaster for fixation and 
upon the splint for protection, and has been greatly pleased 
with the combination. 

Except in severe cases that are best treated by weight 
and pulley, the writer has seldom found traction necessarv' 
in the treatment of knee-joint disease. When it is necessar\% 
the Thomas splint answers the purpose admirably. Buckles 
are fastened to either side of the leg by adhesiv^e plaster, 
and traction is made by buckling these to straps attached 
to the foot-piece of the brace. 

The complications met with requiring special treatment 
are deformity and abscess. Abscesses occur in quite a 
large percentage of knee cases. They usually appear at 
the outer side and below the patella, but may appear at 
almost any point, even in the popliteal s|3ace. Their treat- 
ment has been sufficiently dwelt upon under Tubercular 
Arthritis. 

Heformit}* Ixfgins as flexion, and later has added sub- 
lu.xation backward of the tibia, \Nith a slight rotiition out- 
ward of the tibia upon its long axis. The flexion is produced 
partly by the contr.iction of the hamstring muscles, and 
partly by enlargement of the epiphyses of the femur and 
tibia. In cases requiring the weight and pulley, this is 
usuallv sufficient to overcome the deformitv. When the 
surgeon is called before the disease is far advanced, the 
slight deformitv is usuallv overcome bv the measures em- 
ploxed to secure fixation. When plaster-of-Paris is applied 
m such a case, it is n<»t necessary or advisable to apply 
force to overcome the deformity as the plaster sets. The 
limb should be placed in the best position possible, without 
using force, and when the cast is removed, ten days or two 
weeks later, it will be found that the deformitv is not so 
great as when the cast was apj^lied. In such a case, when 
the patient lives at a distance from the surgeon, so that the 
plaster cannot be changeti often, he should be given an 
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anesthetic and the joint straightened at once. Straighten- 
ing slowly by leverage is not to be recommended. The 
writer wishes to be distinctly understood as advocating the 
straightening of a tubercular knee by force only under 
favorable conditions ; it would be a very dangerous pro- 
ceeding in many cases. When the disease is active or 
sinuses are present, this procedure is positively contra- 
indicated. 

When pain and spasm have been entirely absent for four or 
six months, a trial may be made without the brace. If the 
arc of motion increases, and there is no return of spasm, 
the joint may be considered cured, and the appliance left off. 
If, however, there is the least return of spasm, it should be 
reapplied. A certain amount of swelling is to be expected 
after removal of the brace, even when the joint is perfectly 
well. It is very important to keep watch over the patient 
when convalescing, lest he bear weight upon the limb too 
soon. He will do this as soon as he finds that it does 
not hurt him, unless the apparatus is so arranged that he 
cannot. 

When the joint becomes disorganized, or when, in spite 
of proper treatment, the joint grows persistently worse, 
operative procedures are to be considered. In this, as in 
other joints, a time may arrive when a judiciously selected 
operation will be truly conservative. 

ArtJircctowy, or crasion, consists in opening the joint and 
scraping out all of the diseased tissue. It may be accom- 
plished through one opening beside the patella, but there is 
no objection to making one on either side of that bone, 
luery nook and corner of the joint must be reached with 
scissors and scoop. It is well to extend the opening well 
up into the upper pocket of the joint, thus insuring ready 
access to it. The joint should be frequently irrigated 
throughout the operation with a bichlorid solution. If the 
operator is satisfied that he has removed all of the diseased 
tissue, the joint surfaces should be thoroughly rubbed with 
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iodoform and the wound closed. A sui^ical dressing and 
plaster cast should be applied, and, if all is well, it need not 
be changed for a month. Should high temperature foQow, 
the wound must be reopened and diain^e established. 
Rubber drainage-tubes should not be used, because their 
track always becomes tubercular. 

When the operator is not 
satisfied that he has been able 
to get all the diseased tissue 
out, he should pack the joint 
with iodoform gauze and leave 
it open. 

When the disease has not 
been too extensive, it may be 
possible to save a movuble 
joint by this operation, but it 
should never be promised. 
Aside from the hope of sanng 
a mo\'able joint, this operation 
should always be chosen for 
a child, because it will not in- 
terfere with the growth of the 
limb as excision would. After 
this operation, either a plaster 
cast with crutches, or a long 
hip- or knee-splint must be 
worn for many months, to 
i-j«. iii-K^cr^fije^ura iftef M- protect the weakened jmnt 
and to prevent a relapse. 
Excision of the knee is the operation of choice in adults, 
and, in properly selected cases, the results are very satis- 
factory (Fig. 153). It should never be resorted to until 
mechanical resources have failed. On the other hand, it 
must not be postponed too long or it may become neces- 
sary to amputate later. In adults this disease does not show 
the same tcmicno' to recover^' that it does in children, and 
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what may be a hopeful case in a child might demand exci- 
sion in an adult. 

In adults, when abscesses form or when the disease be- 
comes extremely chronic, excision is indicated. 

For the past two years the writer has discontinued the 
use of the Ivsmarch bandage and the wire nails in this op- 
eration. The hemorrhage is less without the bandage than 
with it, because of the oozing afterward when it is used. 
Serious loss of blood has sometimes followed the use of the 
bandage, and frequently the dressings require changing on 
account of the oozing. Without the bandage, the blood- 
\essels are caught and tied, and no trouble follows. The 
nails left sinuses that frequently became tubercular, and 
experience teaches that they are unnecessary. The bones 
can be held in place by chromic gut and the dressings, or, 
what is better, they can be dovetailed, as suggested by Fen- 
wick and so frequently practised by Phelps. The writer 
has usually chosen a U-shaped incision, with the convexity 
upward, because it insures access to the upper pocket of 
the joint (see Fig. 152). It should begin well back over 
one condyle and extend across to a corresponding point 
over the other one, extending into the joint. 

The patella should always be removed. The joint is 
opened by flexing the knee, and the bones are sawn off. 

When the bones are not too badly diseased, the tibia 
sh(nild be sawn so as to leave a groove across the end, and 
the femur so as to leave a ridge running cross-wise that will 
fit into the groove in the tibia. This manner of sawing the 
bones insures their close approximation and prevents dis- 
placement. When the bones are extensively diseased they 
should be cut square across, beyond the diseased point, 
and the flat surfaces approximated and held by chromic gut 
sutures. The end of the tibia should be sawn off parallel with 
the original joint surface. The condyles must be severed 
parallel with the joint surface, exercising great care to make 
the piece removed of the same thickness throughout. When 
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deformity exists, the bones of course are shaped so as to 



After the bones are sawn their ends should be carefully 
examined and any foci of disease scooped out. The cavi- 
ties left after this scooping process may be filled with iodo- 
form or left tn be filli^d with blood-clot. When the corn- 




Fig, 'sa- 



pact tissue of the bone is healthy, quite large excavations 
can be safely made in the cancellous tissue. 

After completing the bone operation, all diseased soft tis- 
sues must be removed with knife and scissors. Search 
should be made for sinuses extending up and down from the 
knee, and when found they ishould be thoroughly curetted 
and iodoformiKed. Bichlorid solution should be freely used. 
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After the bones are carefully adjusted, the wound should 
be closed by a running suture of catgut, without drainage. 
A dry surgical dressing should be applied, and over it a 
plaster-of-Paris cast extending from the toes to the body. 
When for any reason the thigh cannot be grasped firmly 
enough, the cast should extend up to the ribs. This dress- 
ing should not be changed for a month, except for indica- 
tions. A temperature over 102° F. demands a change of 
dressing. At the end of a month the wound will usually 
be found perfectly healed. A close-fitting plaster cast 
should then be applied, and the patient encouraged to get 
up on crutches. 

The limb should be protected by a cast until it is per- 
fectly solid, and early walking upon it should not be 
encouraged. 

Internal Derangement of the Knee. — ^This name was 

suggested by Hey, in 1803, when he gave the history of a 
number of cases coming under his observation in which 
some change took place suddenly, within a knee-joint, 
which locked it so that it could not be extended. 

This locking is undoubtedly caused in the majority 
of cases by a displacement of one of the semilunar car- 
tilages. It usually occurs io persons between twenty and 
fifty years of age, but may occur in childhood. Howard 
Marsh, in his work on *' Diseases of the Joints," gives the 
history of a number of cases of traumatic origin. Cases 
coming under the writer's observation have been caused by 
a sudden twisting while running, by bicycle riding, holding 
a stick of wood on a *' saw-buck," and by kicking at an 
object and missing it. 

Symptoms. — ^The person will have flexed the joint forci- 
bly, and will suddenly be unable to extend it, and may be 
unable to walk. At times this locking is accompanied by 
excruciating pain, and at other times there may be little or 
no pain. At first attacks, the locking is apt to be followed 
by a mild synovitis, which may continue for two or three 
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weeks. A person who has suffered from one attack is very 
likely to have others, but later attacks are less liable to be 
followed by inflammation. Sometimes, when the patient 
cannot move the joint himself, the surgeon can move it 
freely. The locking is caused cither by the cartilage 
(usually the inner one) being torn loose from the tibia, so 
that its margin slips back between the femur and tibia, thus 
preventing the joint from being extended, or the ligaments 
are so lax as to allow the tibia to slip back far enough to 
catch the edge of the cartilage under the condyle of the 
femur. Occasionally the cartilage can be felt projecting 
in an abnormal position, or a depression can be felt at 
the anterior meirgin of the tibia. In the majority of cases, 
however, nothing abnormal can be seen or felt about the 
joint. 

Diagnosis. — It is often impossible to make a differential 
diagnosis between this and a loose body in the joint, unless 
the loose body can be felt by the surgeon. The dislocation 
of the cartilage is usually caused originally by an accident, 
which establishes the diagnosis. 

Treatment. — The locking can usually be overcome by 
flexing the knee to the limit, pulling the tibia away from 
the femur, and rotating it. Jf the first effort fails, the 
manipulations should be repeated. In painful cases an 
anesthetic should be administered. The manipulations 
should be gentle, so as to avoid injury to the joint. After 
reduction, the joint should be put at rest for a time, to pre- 
vent inflammation. 

Cases have been reported in which the misplaced cartilage 
has become diseased, requiring its removal. Patients who 
have this trouble usually become accustomed to unlocking 
it themselves. The wearing of an elastic knee-cap will 
sometimes seemingly prevent its recurrence. 

Bursitis, or " housemaid's knee," is of interest to the 
orthopedist only in point of diagnosis. It is a swelling over 
the lower end of the patella, caused by the inflammation of 
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abiirsa(Kig. 154). The inflammation may be simple or 
purulent, and is accompanied by the ordinary symptoms of 
inflammation. Wlien the inflammation becomes chronic or 




is suppurative, the best treatment is to lay the sac open and 
pack it with gauze until it heals from the bottom. 

The acute diseases of the knee are in no way peculiar, 
and need no further description than that given in chap- 
ter XV, 



CHAPTER XX. 

DISEASES OF THE ANKLE AND TARSUS. 

Tnr ankle is subject to all of the acute inflammations to 
which other joints arc subject, and is to be treated upon 
the genera! principles laid down in chapter xv, 

SPRAINED ANKLE. 

The ankle, owing to its location, is peculiarly liable to 
sprain, — a condition which will often tax the surgeon's skill 
to the utmost, in both its early and late stages. The prin- 
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ciples of treatment laid down for sprains in chapter xv are 
applicable here. 

Dr. V. P. Gibney lias detailed a valuable method of 
treatment for sprained ankle,* of which tlie writer, after 
some experience with it. can speak in the highest praise. 
Strips of adhesive plaster about 12 inches long and i \^ 
inches wide are used. For a sprain of the ankle in 



I 




which the bottom of the foot has been turned in and the 
ligaments about the outer malleolus torn, the first strip is 
applied to the foot beginning just back of the little toe and 
extending along the lower border around the heel to about 
the middle of the inner side of the foot (Fig. 155, a). Tlie 
second strip begins on the outer side of the leg, about six 
inches from the sole, and passe? down parallel with the 
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tcndo Achillis, across underneath the heel, and up on the 
inner side to a point just above and posterior to the inner 
malleolus. Other strips are applied in the same manner, 
e.ich one overlapping^ the last one about half-way, until the 
whole outer side of the foot is covered (Ki<^. I 55, n). These 
strips should be reinforced about the outer malleolus by 
(^her strips running crosswise. Care should be exercised 
not t(^ completely encircle the foot or leg at any point, for 
fear of ol)structing the circulation. 

When this dressing is applied to a recently sprained 
ankle and covered by a roller-bandage, the patient can put 
on his boot and use the foot. When other parts of the foot 
are the seat of injury, the strips must be applied to suit the 
case, but the principle is the same — viz., the supporting of 
the torn ligaments. 

Cases of chronic sprained ankle frequently come to the 
orthopedist for treatment, after all varieties of poultices and 
liniments have been tried without relief The foot will 
be cold and blue, and the toes will resemble the fingers 
of a patient who has worn splints for a broken arm for some 
time. It will be abducted, slightly extended, and painful 
when manipulated or used. There nitiy or may not be 
swelling. The peroneal group of muscles is usually tense. 
The patient is often obliged to use crutches, and when he 
does walk, does so with a limp similar to that of flat-foot. 
By perseverance, very satisfactor>' results can be secured in 
these cases. 

The patient should be given an anesthetic, and the foot 
freely moved in every direction until abnormal resistance is 
overcome, and all the cracking caused by the breaking of 
adhesions has ceased. Whitman advises that the foot be 
forced into an equinowirus position, and held there by a 
plaster cast for a time.* A plaster cast should be worn 
until all pain and tenderness from the manipulation have dis- 

* •• Trans. American Orthopedic Association,*' vol. iii, p. 73. 
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appeared, when passive motion and massage should be em- 
ployed. The foot should be moved in every direction, par- 
ticularly in adduction. The galvanic current is helpful. As 
soon as possible after the operation the patient should begin 
to walk, even when it causes him some pain, for many of 
these cases would not have become chronic had the patient 
used the foot in time. The shank of the shoe should be 
built up, and the inner side slightly elevated, as for flat-foot 
(see Fig. 69). 

In neurotic patients it is possible to have a condition 
resembling a chronic sprain, which is purely neurotic. In 
such a case the general condition of the patient needs more 
attention than the foot. 

DISLOCATED TENDONS. 

In injuries about the ankle, the tendons about the outer 
malleolus sometimes become dislocated forward, causing 
tenderness and weakness. When they cannot be kept in 
place by bandages or elastic anklets, it is advisable to fasten 
them in place with catgut sutures through an open wound, 
and apply a plaster cast until they arc fixed in their new 
location. 

TUBERCULAR DISEASE. 

It is not practical to differentiate between a tubercular 
osteitis and a tubercular synovitis, because they have many 
symptoms in common, and eventually all structures are in- 
volved, no matter in which tissue they begin. It is 
undoubtedly true, here, as elsewhere, that the majorit}' of 
cases begin as an osteitis, especially in children. It is also, 
I)robably, true that some cases which begin as a simple 
svnovitis eventuallv become tubercular. 

Tubercular arthritis of the ankle Ixrgins, according to the 
latest observations, most frequently in the astragalus, next 
in the tibia, ne.xt in the os calcis. and least frequently in the 
synovial membrane. It is quite generally believed, how- 
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ever, that in adults there is a larger percentage of disease 
of the ankle beginning as a synovitis than in the larger 
joints. This disease is comparatively rare, coming next in 
frequency to the knee. 

Causes. — The causes are the same here as in other 
joints, but it is remarkable that the disease is so rare, 
because the ankle is frequently exposed to traumatism. 
This is a disease of childhood in the majority of cases. 

Symptoms. — As a rule, this is not an extremely painful 
disease, although exceptional cases occur in which pain 
and night-cries are prominent symptoms. The child will 
first be noticed to limp and to favor the joint, and, upon ex- 
amination, restriction of motion and muscular spasm will 
be found. At an early date, when the disease is confined 
to one of the bones, the swelling, local heat, and tenderness 
will be directly over that bone. I^ter, when the joint is 
involved, the swelling will be found directly over the joint, 
both in front and behind. The natural depressions about 
the malleoli will disappear, and the calf muscles will atrophy 
(Fig. 1 56). Quite a difference in measurement can be 
found in the calves at an early date. The tendo Achillis 
will become contracted and the foot drawn into an equinus 
position. 

Diagnosis. — The diagnosis is to be based upon muscular 
spasm, swelling of the ankle, atrophy of the calf, local heat 
and tenderness, and a limp. The limp is peculiar and is 
due to the stiffening of the joint and the tenderness. It 
will be noticed that, instead of throwing the weight of the 
body forward upon the ball of the foot and flexing the 
ankle as he steps forward, the patient will evert the toes 
and throw his weight upon the inner side of the foot, and 
thus avoid the necessity of flexing the joint. At an early 
period, the diagnosis of an osteitis in one of the tarsal bones 
may be based upon the presence of local heat, swelling, and 
tenderness. 

It will be necessary to differentiate between tubercular 
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\ of the ankle and t 
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i tenos>-novttis. 
the swelling extends around under the malleolus. 
mentous crepitus can be felt, and somednies beard. 

Chronic sprain of the foot and ankle may resemble tuber- 
culosis, and may eventually become tubercular. It U quite 
impoTUnt to differentiate between these two ailectioos. 
because their treatment is just the re\'eree, and it is dM 
a!n-ny* e:tsy tc make the ditibrentiad<Hi. The sprain will 
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gii-e the history of a traumatism, and wQJ not be accom- 
panied bj' the characteristic swelling, heat, and atrophy of 
tuberculosis, although after a time there will be some 
atrophy from disuse. The sprained foot becomes cold 
and blue, but in tuberculosis it is hot and d a nattual j 
color, or whiter, with enlarged \'eins showing. 

Prognosis. — The prognosis in tubercular arthritis oTtbe j 
ankle and tarsus in children is quite iavorable, but in adtlhs 1 
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it is b«id, because it is extremely chronic, shows a persistent 
tendency to grow worse, and is very liable to end in 
pulmonary tuberculosis. 

Treatment. — The consensus of opinion of modern ortho- 
pedists is that rest and protection afford the best results in 
this disease, both as to function and mortality.* Operative 
treatment, when resorted to early, may result in a more 
speedy cure, when successful, than could possibly be cx- 
[Xictcd from non-operative methods, but, unfortunately, 
unless extremely radical it fails to cure, and the radical 
operation is followed by progressive shortening and dis- 
ability that will not compare favorably with cases cured by 
mechanical methods. 

The writer has tried both methods faithfully, and has 
been greatly disappointed in operative measures about the 
tarsus in children. Frequent relapses was the rule follow- 
ing gouging and curetting, ending finally in death, in a large 
percentage of cases, from meningitis or other secondary 
tuberculosis. It was only when entire bones or the whole 
ankle-joint were removed that good results followed, and 
in those cases where the ankle was removed the ultimate 
result did not compare favorably with results following rest 
and protection. It was only in those cases in which the 
disease was confined to one bone, and that bone was com- 
pletely removed, that the results were perfectly satisfactory. 

In adults, when the case is not far advanced, rest and 
protection should be given a faithful trial, but the outlook 
is not promising. The writer is thoroughly convinced that 
when tuberculosis is well advanced in this locality in an 
adult, the only safe treatment is by amputation, because it 
has very little tendency tow^ird recovery under rest-treat- 
ment, and operative treatment, other than amputation, is 
disappointing and dangerous. The very fact that 35 differ- 



* See discussion of Dr. .Scudder's paper, *• Trans. American Orthopedic 
Association," vol. ii. 
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ent methods ha\e been suggested for performing excision 
of the ankle shows that it is a disappointing operation. 
The time required for treatment in adults is long, and the 
danger from fatal complications is imminent. 

The best method of treatment, in the writer's experience, 
is by means of a plaster cast and crutches. In a child, the 
healthy foot should be elevated so that he cannot reach the 
floor with the lame foot. The Thomas knee-splint affords 
a very good means of protection (see Fig. 150). 

Extension is not so conveniently applied in this joint as in 
the knee or hip, because of the difficulty of getting hold of 
the foot. Fortunatclj", extension is rarely necessary, the pain 





and si>asm being controlled by fixation alone. When spasm, 
pain, and night-cries fail to yield to fixation, extension is in- 
dicated and may be secured by Dr. Sayre's ankle -extension 
apparatus (Figs, 1 57 and 1 58). This apparatus consists of a 
steel sole-plate, a collar around the leg ju.st below the knee, 
and an anterior and posterior upright. The sole-plate is 
fastened to the foot by strips of adhesive plaster and the 
collar is fastened to the leg by the same means. Exten- 
sion is made by means of a ratchet and key arrangement in 
the uprights. 

When a plaster cast is applied, the foot should be placed 
at as near a right angle to the leg as is possible without using 
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force. When deformity exists, an effort should be made at 
each change of plaster to overcome it. When not too far 
advanced, the deformity can be overcome in this simple 
manner, but when the tendo Achillis is firmly contracted, 
it may be necessary to cut it in order to overcome the 
deformity. When the limb is not too hairy, the cast is 
best applied directly to the skin, and should be changed 
every two or four weeks, according to circumstances. A 
little vaselin applied to the skin just before applying the 
plaster will add to the patient's comfort. When a child 
who is convalescing will persistently bear weight upon the 
foot, the surest and best way to protect it is by means of 
the Thomas knee-splint shown in figure 1 50. 

The joint can be pronounced cured when neither spasm, 
heat, nor soreness is present, and when the amount of 
motion in the joint increases with gentle use. 

In every case coming under the surgeon's care with ab- 
scesses or sinuses, it is of vital importance to ascertain 
whether the abscess communicates with the joint or not. 
When it does not communicate with the joint, by prompt 
removal of the whole of the diseased part the joint may 
be saved. Mere scraping out of the sinus or abscess cavity 
will lead to disappointment. 

Of the various methods recommended for excision, those 
gaining entrance to the joint from the outer side are the 
most practical. The one suggested by Kocher is, in the 
writer's opinion, far superior to any other, and is made in 
the following manner (Fig. 1 59) : An incision is made ex- 
tending from the outer side of the extensor tendons across 
the outer side of the joint to the tendo Achillis. The 
peronei muscles are cut across, and the joint opened from 
the outer side. All of the ligaments of the joint are severed 
without disturbing the extensor tendons or the heel cord, 
and the foot is completely dislocated inward. 

When it is certain that the outer malleolus will be sacri- 
ficed, it greatly facilitates matters to cut it off with a chisel 
20 
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in order to open the joint. It is usually advisable to remove 
the whole of the astragalus, and as much must be sawn from 
the tibia and fibula as is necessary in order to remove all 
diseased tissue. 

After every particle of diseased tissue has been removed, 
the foot is replaced, the peroneal muscles sutured, the wound 
closed, and a surgical dressing applied. Over this a plaster 
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Fig. 159.— Kocher's excision of the ankle. 



bandage should be applied, taking care to hold the foot at a 
right angle to the leg while the plaster is setting. 

The writer believes that the suggestion of Professor Studs- 
gaard, of Copenhagen, for operations upon the anterior row 
of tarsal bones and the proximal ends of the metatarsal 
bones is a good one, although he has had no experience 
with it. He advises that the foot be split from before back- 
ward, between the first and second toes, until the diseased 
part is exposed. 



CHAPTHK XXI. 

DISEASES OF THE WRIST AND PHALANGES; 
TENOSYNOVITIS. 

TUBERCULAR ARTHRITIS. 
The only disease of the wrist worthy of special note is 
tubercular arthritis. It is a comparatively rare disease and 
is most frequent in adults. Cheyne states that of 919 cases 
of tubercular arthritis, only six were of the wrist and hand. 
He further says that he believes the disease begins more 
frequently as a synovitis than as an osteitis, but admits that 
it is difficult lo prove. The radius is the bone most com- 




monly affected, and the proximal ends of the metacarpal 
bones next. 

The causes are the same as for other joint- tuberculoses. 

Symptoms. — There is swelling, most marked on the dor- 
sum (Fig. 160), accompanied by local heat, and atrophy of the 
arm. Pain is not nearly so severe as in some other joints, 
but the part is very sensitive to touch or motion. Flexion 
usually occurs with restriction of motion. The tendon 
sheaths are very likely to become secondarily involved, 
which adds verj- materially to llie gravity of the disease. 
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The thumb h'es parallel with the fingers in quite a character- 
istic manner. 

Diagnosis. — The diagnosis is based upon the above 
symptoms and presents no difficulty in a well-marked case, 
since nothing else resembles it except tenosynovitis. When 
the sheaths alone are diseased, the disease extends up and 
down along the tendons and can be felt under the skin. 
There is fi-equently ligamentous crepitus. 

Prognosis. — ^The prognosis in this disease is always 
grave because of the marked tendency to the development 
of pulmonary- tuberculosis. In adults it is almost certain to 
end in this way, and the two diseases are very apt to be 
found when the wrist disease has existed for some time. 

In children the immediate results are better, but they 
rarely, if ever, live to advanced age. The fact that the ten- 
don sheaths are frequently involved adds to the gravity of 
the prognosis. The functional results in children are good, 
but in adults they are bad. This is partly due to the nece.s- 
sarv difference in treatment. 

Treatment. — In children the rest-treatment yields good 
results, and can be best carried out by means of plaster-of- 
Paris. The cast should begin below the elbow and extend 
to the knuckles only. This dressing allows free motion of 
the fingers, and has a tendency thus to prevent adhesions 
of the tendons to their sheaths. The hand should be car- 
ried in a sling, and held half-way between pronation and 
supination. The casts should be changed about once a 
month, and worn continuously until six months after all 
active symptoms have disappeared. 

In adults the outlook from rest-treatment is not ver>' 
favorable. Owing to the insidious manner in which the 
disease usually begins, it is apt to be well advanced when 
first brought to the surgeon. In an adult suppuration and 
sinuses should be looked upon as an indication for operat- 
ive interference quite early, because of the known tendency 
toward the development of phthisis. The choice of opera- 
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lions lies between extensive excision and amputation, be- 
cause, owing to the anatomic construction of the part, 
arthrcctomy is not applicable. 

When the disease is quite extensive or progressing rap- 
idly, or when the tendon sheaths arc involved, amputation 
is the most conservative treatment. When there is well- 
marked disease of tlie wrist, with beginning phthisis, am- 
putation should be promptly resorted to. When there is 
well-marked phthisis, ac- 
companied by wrist dis- 
ease which is causing 
the patient much suffer- 
ing, amputation is good 
treatment, not only be- 
cause it will relieve him 
of his suffering, but be- 
cause it often has a 
salutary effect upon the 
lung trouble. Patients 
afflicted in this way will 
often make very marked 
improvement after an 
amputation. 

When the patient's 
health is good and the 
disease is not too exten- 
sive and does not in- 
volve the tendon sheaths, excision may be considered, 
a radical operation should be performed, because partial 
operations are disappointing and dangerous. Gouging and 
scraping the carpus are not to be recommended. 

The double posterior incision of Lister (Fig. i6i) affords 
freer access to the joint than any other with which the 
writer is familiar, but the operation is, at best, rather a dif- 
ficult one, on account of the many important anatomic 
structures surrounding this joint. 
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The operation suggested by Studsgaard, of Copenhagen, 
and first reported in America by Mynter, of Buffalo, N. Y.,* 
appears to the writer to be better than any other yet sug- 
gested. Mynter made an incision between the second and 
third metacarpal bones, splitting the hand back to the 
carpus, when he found it very easy to remove all diseased 
structures. The result reported, eight weeks after opera- 
tion, was very satisfactory. 



TENOSYNOVITIS. 

About the wrist and the ankle the tendon sheaths are 
subject to both acute and chronic inflammations. The long 
head of the biceps humeri is a frequent seat of acute and 
subacute inflammations, but the writer has never seen a 
tubercular inflammation of this part independent of the 
shoulder-joint. About the wrist and ankle, however, a 
tubercular inflammation is not uncommon. The acute in- 
flammations occur in sprains and in acute articular rheuma- 
tism, and require no special treatment beyond what is 
required for these affections. 

Tubercular tenosynovitis may be either primary or sec- 
ondary to joint-tuberculosis, and occurs most frequently in 
the flexor tendons of the hand and in the peroneal group. 

The ganglion, or hygroma, so frequently seen on the 
dorsal surface of the wrist, may or may not be connected 
with the tendon sheaths. It is usuallv an extension from 
the wrist-joint. 

Tubercular tenosynovitis assumes two forms : first, the 
hygroma, containing gelatinous fluid and rice bodies, and, 
second, the fungous variety. Formerly, the first variety 
was considered a simple chronic inflammation, but recently 
tubercle bacilli have been demonstrated in the rice bodies 
and synovial membrane. In the fungous variety, the 
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sheath, and frequently the tendon, are covered witli tu- 
bercular granulation tissue. When secondary, it is usually 
of the fungous variety. This affection is of importance to 
the orthopedist, because it so often complicates ankle- and 
wrist-joint disease, and because when it is an independent 
disease it must be diagnosticated from joint-disease. It is 
always a chronic disease, and shows no tendency to re- 
cover without proper treatment. As an independent affec- 
tion, the prognosis is good under operative treatment. As 
a complication of joint-disease, it adds very materially to 
its gravity. 

It is not a painful disease, but eventually becomes more 
or less disabling. It is not highly sensitive to pressure and 
does not yield the sense of heat to the surgeon's hand that 
a joint-tuberculosis does. There is a sense of fluctuation, 
and the swelling extends along the course of the tendons. 
Sometimes a sense of crepitation can be felt as the tendons 
are moved. About the ankle it is almost invariably the 
peroneal tendons that are involved, and the swelling can be 
seen and felt to extend around the outer malleolus. At the 
wrist, in the hygromatous form, there may be an enlarge- 
ment on the palmar surface of the wrist and in the palm of 
the hand, the annular ligament making a depression be- 
tween the two. When the rice bodies are present, they 
may be forced backward and forward from one side of the 
annular ligament to the other. 

It is very important to differentiate between this affection 
and a joint-disease, because healthy joints have been opened 
when only a tenosynovitis existed. 

Treatment. — In the hygromatous form the sheath should 
be laid open and the rice bodies and the surplus of 
the distended sheath removed. The part should then be 
thoroughly irrigated with bichlorid or iodin solution, and 
the sheath closed with catgut. When necessary, the an- 
nular ligament may be cut and afterward united. 

After closing the outer wound and applying a surgical 
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dressing, a plaster cast should be applied to keep the part 
at rest. The result is usually a prompt and pennanent 
C'jrc. In the fungous \'ar;et\'. an Esmarch bandage must 
be applied, and the tendon lifted out through an incision 
extending the \vho:e length of the disease. It must be 
cleared of ever\' trace of ^;ranuiation tiss-jc. and the sheath 
and al! «-.f the disease removed. It will often be found that 
the disease ha< eaten through the sheath and extended into 
surroundincr tiss'jes. 

After al". «:f the diseased tissue has been removed, the 
tendon sh-'»-jId be ren^laced and held ir. -^!ace bv buried 
catgut sutures, and the outer wound closed. A dresjsing 
shotjld now be ap: lied and the Esmarch removed, allowing 
a do: to form, from which nature forms a new sheath. 

A permanent nxation -bandage must not be applied in 
thi< class of ca-es. for after the third cr fourth dav it is 
ver\" imoortarst that the finders be ;rentlv m >ved, in order 
to ke-jp the tendon < from adhering to the surrounding parts. 
The prognosis in these cases is verA' gc«l. pro\Tding the 
technic has been oerfect. 



DISEASES OF THE PHALANGES. 

The ''sArx< of the rr^^ers and tc-es are «:»ccasionaIlv the 
seat of disease. ..tA dir^er fr-'m other 'oin:- diseases onlv on 
acco-nt 'if their size. Thev arc verv comm"»nlv attected 

« ^ « 

bv acute rhcumati-m and bv rheumat^-id arthritis. 

The nrst -oint of the crrea: t-'^ :- the favorite seat of 

T-bcrc*jlo-i< occurs ••cca-i'-nallv in these *o:nts. WTiile 
the di-i'a-<: may -jc cjred hy f..x:it::-n. it i< an open question 
whether amoutation is n- 't the best treatment, because one 
nn^zer r t'>e i^ not w->rth the time and trouble it would cost 
t • c.ire the a::c:t:on. When the disease attacks the thumb, 
exji-i n -h uld be perrirmed. 

The disease kn-'An a- spina ventosa. occurring in chil- 
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dren, is a tubercular osteomyelitis, and usually disappears 
under rest-treatment. When sinuses exist, they should be 
enlarged and the medulla scooped out. 



CHAPTER XXII. 

DISEASES OF THE ELBOW-JOINT AND SHOULDER- 
JOINT. 

DISEASES OF THE ELBOW-JOINT. 

Tubercular arthritis is the only disease of special in- 
terest about this joint. It is not nearly so common as hip 
or knee disease, but occurs more frequently than wrist or 
shoulder disease. It develops in the majority of instances 
in young adults, but may occur at any age. The majority of 
cases begin as an osteitis, most frequently in the olecranon, 
next in the humerus, and very rarely in the radius. 

Symptoms. — This disease is apt to come on insidiously, 
the first symptom being slight limitation of motion. The 
pain is not usually so severe as in hip or knee disease, but 
the joint is sensitive to motion. Flexion and pronation 
gradually appear. The swelling can first be seen on the 
dorsal surface on either side of the olecranon, and, as it in- 
creases, the arm assumes a spindle shape, being largest at 
the elbow. Beyond the swelling, both above and below, 
the arm is atrophied (Fig. 162). The writer has seen one 
case in which the veins were so enlarged as to lead to 
suspicion of sarcoma. 

Diagnosis. — The history of the case, the peculiar shape, 
and the restriction of motion will be sufficient evidence upon 
which to base a diagnosis. Syphilis affecting this joint 
has been known to resemble tuberculosis very closely, but 
other symptoms and a history of syphilis would establish 
the diagnosis. 
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Prognosis. — The progno^ as to usefulness of the joint 
is not ycxxi, because, owing to its construction, the joint is 
very ltkcl>- to become ankylosed. The &cl that so many 
of these cases occur in adults makes the prospect of a cure 
from rest -treatment liardly so good as it would be in di^^ascs 
of the other joints; and while the tendency toward phthisis 
is not so great as in wrist-joint disease, a goodly number 
end in thai way. 




Treatment. — When the disease occurs in childhood 
and is brought to the surgeon before suppuration and 
snuses are present, ihc treatment is rest by means of a 
plaster cast The joint should be flexed to a right an^e. 
aiKl the hand held half-way betneen pronation and supina- 
tion, because this is the most useful position when ankylosis 
occurs. The bandage must extend from the wrist to the 
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shoulder, and when the radius is involved should begin «it 
the knuckles, leaving the thumb and fingers free. The 
hand may be placed in a sling. 

In a child, when the disease has become extensive or is 
progressing in spite of rest, the joint should be opened and 
all diseased tissue removed by erasion or atypic excision, 
according to its location. The best way to open the joint 
is by a longitudinal incision over its center and a temporary 
separation of the olecranon. 

In adults, when the patient is seen early, treatment by 
plastcr-of- Paris or other fixation appa- 
aratus should be tried, and in some 
cases will be followed by a cure, but 
probably with ankylosis. If suppura- 
tion has already taken place, or if, 
after a few months' trial of rest, the 
disease is evidently progressing, opera- 
tion should be resorted to. Operative 
measures are to be recommended at a 
much earlier period in this than in the 
hip- or knee-joints, because results 
from operation are more satisfactory, 
and from rest less so, than in the^e 
joints. It is also believed by those 
advocating early operation that pul- 
monary complications are less likely 
to occur than when the slower methods are followed. Senn 
recommends partial rather than complete excision, as being 
equally safe and as affording better results (see ** Diseases 
of Bones and Joints"). 

Langenbeck's long posterior incision (Fig. 163), aided, if 
need be, by short transverse incisions, affords easy access 
to the joint. A temporary separation of the olecranon 
process should be made, because it affords perfect access to 
the joint, and it can be readily fastened on again by nails or 
wire. 
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Fig. 163.— Langenbeck's 
incision for excision of the 
elbow. 
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Where a partial excision is contemplated, an Esmarch 
bandage should be applied to enable the operator to see the 
diseased tissue ; but when a complete excision is to be per- 
formed, the writer prefers not to use the bandage. In per- 
forming a partial excision, it is not sufficient to simply scrape 
out bone cavities, for this is very liable to be followed by 
relapse, but a stratum of healthy tissue should be removed 
as well. 

The ulnar nerve should be isolated early and protected 
from injury. When the disease affects all of the bones, a 
formal excision should be made by sawing off* enough of 
each one to leave only healthy tissue. If the olecranon is 
found diseased, it must be removed ; but when it is healthy, 
it must be nailed or wired in place. In case it is removed, 
the tendon of the triceps should be fastened to the remains 
of the ulna by catgut or silk. 

The elbow should be flexed to a right angle, the hand 
half pronated, and a snug-fitting plaster cast applied over 
the surgical dressings. If sinuses have existed, it will be 
wise to drain, but otherwise it is not necessary. The dress- 
ings should be allowed to remain for a month, providing no 
abnormal temperature develops, when the wound will be 
healed and passive motion can be commenced. 

Too early passive motion is not advisable, since it is more 
likely to cause ankylosis than to prevent it. 



DISEASES OF THE SHOULDER-JOINT. 

This joint is not a frequent location of any disease, but it 
is sometimes affected by the various acute inflammations 
considered in chapter xv. Next to the knee-joint, it is the 
most frequent location of rheumatoid arthritis. 

Tubercular inflammation of the shoulder is a rare dis- 
ease. Chcyne found that, by putting together a large 
number of cases of joint-disease reported by various writers, 
the shoulder-joint furnished only 1.5 per cent, of the whole. 
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Most authors say that it is essentially a disease of young 
adult life, but Townsend's report of his experience at the 
Hospital for the Ruptured and Crippled shows an average 
age often years.* The writer's cases have all been in adults. 

The disease begins, as a rule, in the head of the humerus, 
the focus being near the periphery, just underneath the 
articular cartilage. It occasionally begins in the scapula 
and in the synovial membrane. The cause of tuberculosis 
is the same here as in other joints. 

Caries sicca, described by Volkmann, sometimes occurs 




in the shoulder-joint. It is a form of tuberculosis occur- 
ring in young adults, characterized by a slow destruction of 
the head of the humerus without suppuration. It disap- 
pears after about two years, with ankylosis. 

Symptoms. — Tuberculosis of the shoulder (Fig. 164) 
usually comes on slowly, pain being the first symptom 
noticed. Pain is apt to be a prominent symptom, and at 
times is verj' severe. Atrophy begins early, and is spe- 



3l8 ORTHOPEDIC SURGERY. 

daily noticeable in the deltoid. The scapular muscles also 
become markedly atrophied. Muscular spasm is a charac- 
teristic symptom, and can be elicited by abducting the arm. 
Motion is restricted, and may be entirely absent. The loss 
of motion may be overlooked, because it is so largely com- 
pensated for by the movements of the scapula. Swelling 
is present, but is masked by the atrophy of the deltoid. 
The axillary lymphatic glands are enlarged, on account of 
their close proximity. 

Shoulder-joint disease frequently accompanies phthisis 
and other diseased joints, the shoulder-joint disease being 
secondar}^ 

Diagnosis. — ^The diagnosis is to be based upon the pain, 
atrophy, limitation of motion, and muscular spasm. It is 
not always easy, at first, to distinguish this disease from 
rheumatoid arthritis. The latter occurs in older patients, is 
not accompanied by the spasm and extreme atrophy be- 
longing to tuberculosis, and is often accompanied by like 
disease in other joints. In rheumatoid arthritis, the head of 
the humerus is more promment in front, and the character- 
istic creaking is present. 

Prognosis. — The prognosis in children, under proper 
treatment, is good. In adults, a large percentage develop 
phthisis, and when recovery does take place it is almost 
invariably with ankylosis. The disease continues from two 
to four years. 

Treatment. — In children, most writers agree that me- 
chanical treatment yields satisfactory results and is to be 
recommended. Rest is secured by fastening the arm to the 
body by bandages or adliesive plaster. In quite young 
adults, when the disease is not too far advanced, the rest- 
treatment should always be tried. In severe cases, or in 
well-established cases in older adults, the writer is satisfied 
that operative treatment will save more lives and more u.seful 
arms. Excision is to be recommended in the shoulder much 
earlier than in the hip, because the functional results are 
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good, and because there is more danger of lung complica- 
tions. Most statistics of shoulder-joint excisions are based 
upon old-time surgery, and do not apply at the present 
time. With modern methods, the operation is not a dan- 
gerous one. A complete excision 
of the joint is rarely needed, since 
the disease is mostly confined to 
the head of the humerus and the 
synovial membrane. 

The best incision is a straight 
one, over the anterior inner aspect 
of the joint (Fig. 165). All dis- 
eased tissue must be removed. As 
a rule, it will be found necessary to 
remove the head of the humerus 
and the synovial membrane. 

When no sinuses are present, 
the wound may be closed without 
drainage, but with sinuses this is 
not practical, because of the mixed infection. The arm 
should be held in place by a plaster-of- Paris bandage. The 
prospect for a useful joint after this operation is good. 

In caries sicca, operative treatment is not necessary, since 
the tendency is toward recovery in a comparatively short 
time, with rest-treatment. 




ncision for excision 
le slioulder. 



CHAPTER XXIII. 
ANKYLOSIS; OLD DEFORMITIES. 



The original significance of the term ** ankylosis " was an 
angular deformity, but at the present time it means a stif- 
fened joint without regard to position. True ankylosis 
consists of a bony union between the joint surfaces. F'alse 
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ankylosis consists of a stiflening of a joint by intra-articutar 
fibrous bands and peri-arthritic contractions. 

Causes. — The majority of cases of ankylosis are the 
result of some form of inflammation. This is followed 
by the formation of granulation tissue, which later becomes 
connective tissue. In chronic inflammations the gramila- 
tion tissue may destroy the cartilage so thai it is entirely 




replaced by connective tissue. In some instances the car- 
tilaginous surfaces become united by cartilage. In true 
ankylosis there is a deposit of bone in the new tissue, so 
that there is true bony union. In some specimens a com- 
bination of fibrous, carlitagiiious. and bony union is found. 
Suppurative inflammation due to traumatism is very 
liable to be followed by ankylosis (Fig. |66). Fractures 
into or near joints may be followed by ankylosis, when it 
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is most frequently of the false variety, as a result of the 
inflammation followinjir the traumatism. It may, however, 
be mechanical, from a change in the shaj^c of the articular 
surfaces. T'alse ankylosis may also be due to cicatricial 
contraction or adhesions in the soft parts about the joint. 
Direct adhesion of opposing surfaces of synovial mem- 
l)rane may take place, causing false ankylosis. 

Tubercular inflammations very conmionly result in more 
or less loss of motion and occasionally in complete bony 
ankylosis. It should be remembered that keeping a joint 
at rest does not cause ankylosis, and when ankylosis occurs 
after rest-treatment, it is due to the disease and not to the 
treatment. 

Diagnosis. — The only problem the surgeon is called 
upon to solve is whether the ankylosis is true or false, and, 
ordinarily, this is not difficult. It is important to remember, 
however, that wliat appears to be a bony ankylosis may be 
only a firm ligamentous union. When it is necessary to 
know whether the ankylosis is true or false and the surgeon 
is in doubt, he should administer an anesthetic and try to 
move the joint. As a rule, when the ankylosis is false 
motion can be detected, although it may be very slight. 
Occasionally, after an examination of this kind when no 
motion has been detected, there will be soreness in the 
joint, which is an indication that motion does exist, although 
it has been too slight for detection. 

Prognosis. — The prosjx^ct of lessening a deformity in an 
extremity is almost always good, but the chances of restor- 
ing motion to a stiflened joint are not nearly so good. The 
prognosis depends largely upon the cause of the ankylosis 
and its character. An ankylosis due to a peri-arthritis from 
any cause can usually be cured ; even when it is due to 
intra-articular adhesions motion may be restored, providing 
the adhesions are not too extensive. When they are very 
extensive motion can rarely be restored, no matter what 

the cause. The chances of restoring motion in a joint 
21 
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stiffened by tuberculosis are so slight that it is unwise to 
make the attempt, because there is great danger of causing 
a relapse of the disease. 

After true bony ankylosis has taken place it is impossible 
to restore motion to the joint, but in some (the elbow- and 
shoulder-joints, for example) a false joint may be formed by 
excision which is greatly superior to ankylosis. Generally 
speaking, however, it is unwise to disturb a firmly ankylosed 
joint when it is ankylosed in the best possible position. 

Treatment. — The aim of treatment in ankylosis is to 
overcome deformity, and, if possible, restore motion. 

A very important part of the treatment of disease and 
injuries of the extremities is the prevention of ankylosis. A 
great change has taken place in the views of the profession 
upon this point within the recollection of the writer. For- 
merly the belief was that ankylosis resulted from preventing 
motion in the joint too long, and passive motion was con- 
sidered the proper remedy in all cases. We have learned that 
inflammation is the one great cause of ankylosis, and that 
passive motion increases the inflammation and, therefore, is 
contra-indicated until the inflammation has subsided. We 
have learned that rest is the very best treatment for inflam- 
mation, and that it is, therefore, the best preventive of 
ankylosis. Even prolonged rest of a healthy joint will not 
cause ankylosis. With our present knowledge of the cause 
of ankylosis we understand that the measures best calcu- 
lated to prevent it are those that will reduce the amount of 
inflammation to the minimum. 

In acute or traumatic cases, antiseptic measures, with 
rest, followed, as soon as the inflammation lias disappeared^ 
by judicious passive motion and massage, will yield the 
best possible results. When it was believed that rest 
caused ankylosis, much harm was done by overzealous 
passive motion ; for example, in fractures about the elbow 
ankylosis was doubtless often due to the adhesive inflam- 
mation set up by injudicious passive motion. 
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In tubercular inflammation ankylosis is least likely to 
follow when the disease has been properly treated by rest 
and protection, because this treatment will reduce the in- 
flammation to the minimum and, in the majority of cases, 
will prevent abscess. When suppuration occurs, there is 
almost certain to be some permanent loss of motion. 

While passive motion is an excellent thing in its place, 
the writer's experience teaches him that it occupies a ver>' 
small place in the treatment of tubercular joints. He has 
found that, aside from keeping the joint in the best possible 
position during treatment, the question of ankylosis need 
be given very little consideration. 

About six months after all pain and spasm have disap- 
peared from a tubercular joint, the apparatus should be 
removed, the amount of motion noted, and the patient ad- 
vised to begin using the joint very moderately. If, after a 
couple of wrecks, there is no return of the characteristic 
pain and spasm, and the amount of motion has increased, 
the joint may be considered healthy, and the patient can be 
advised to use it more freely. 

Joints that have not been used for months or years can- 
not be expected to perform their functions at once or with- 
out some discomfort. 

In superficial joints, like the knee, some swelling and 
tenderness will usually appear when they are first used, but 
these symptoms are of the character of a mild, simple syno- 
vitis, and will soon disappear. Massage is a very valuable 
aid in restoring these crippled joints to usefulness, but the 
physiologic use of the joint is the very best means through 
which to bring about the desired end. With judicious use 
the amount of motion will always increase in these cases. 

In false ankylosis due to other causes, we should not be 
content with the amount of motion restored by use, but 
should resort to other methods. The amount of good 
that can be accomplished depends upon the cause and lo- 
cation of the ankylosis and upon the extent of the adhe- 
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sions ; but some good can be accomplished in almost every 
case, and sometimes joints that were seemingly hopelessly 
stiffened can be restored to usefulness. 

The older method of treating these cases was by long- 
continued leverage by means of apparatus, but this method 
is not to be recommended, because it causes more pain, 
requires longer time, and does not yield as good results as 
the modem treatment by forcible breaking up of the adhe- 
sions. The surgeon's hands are the ver>' best instruments 
for applying the desired force, because they are strong 
enough and will do no harm. The amount of force re- 
quired to break up an ankylosed joint is often surprisingly 
small. The patient should be completely relaxed by an 
anesthetic and the joint alternately flexed and extended un- 
til the motions are free and easy. When the resistance is 
marked, it is better overcome by short, quick jerks than by 
steady pressure. The adhesions can be felt to yield, and, 
as they give way, cither a short snapping or a tearing sound 
can be heard, which is rather alarming to the friends and 
inexperienced operator, but the danger of doing harm in 
this way is ver>' remote. When the sound is short and 
snapping the prognosis is good, but when it is of the slow% 
tearing character the prognosis is not so good, for it will 
only be possible to secure a good result after long and 
painful treatment that will be abandoned by most patients. 
The snapping sound indicates that the ankylosis is due 
to short fibrous bands, while the tearing sound indicates 
adhesions over a broad surface. 

The joint should be repeatedly flexed and extended to 
the extreme limit, and the limb put up in the proper posi- 
tion — that is, flexed in the elbow and ankle and straight in 
other joints — and kept quiet for three or four days by 
means of a splint. There will always be some swelling 
and pain following this operation, and there may be a slight 
rise of temperature. These symptoms are best controlled 
by rest and the local application of ice. 
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After three or four days, or as soon as the reaction has 
disappeared, passive motion should be begun. If there is so 
much pain and tenderness that the joint cannot be moved 
freely, an anesthetic should be given, repeatedly if neces- 
sary. It is rarely, however, that an anesthetic will be 
required more than two or three times, for where the 
adhesions are so extensive as to require this there is little 
prospect of securing a satisfactor>' result. 

The ankylosis following a fracture is usually of the false 
variety, and is caused by the adhesions resulting from the 
adhesive inflammation and effusion following the accident. 
Passive motion applied before the bones have united and 
the effusion absorbed is more likely to cause than to pre- 
vent ankylosis, by increasing the inflammation and effusion. 
As soon as a fracture at or near a joint has united, passive 
motion should be tried, and if movements are quite free the 
physiologic use of the joint is the best treatment. 

Cases of this kind coming under the surgeon's care at a 
later date should be treated by forcible flexion and exten- 
sion under anesthesia, as previously described. The vast 
majority of these cases are at the elbow, which is not only 
a very frequent seat of fracture, but, owing to its uneven 
joint surfaces, is much more likely to become ankylosed 
than other joints. In breaking up this joint, special care 
should be exercised to prevent a fracture of the olecranon 
process and an injury to the ulnar nerve. Occasionally it 
will be found that the ankylosis in an elbow is due to 
a mechanical obstruction caused by a faulty union of the 
fragments ; in this event, it is proper, in young subjects, to 
open the joint under proper aseptic precautions and read- 
just the fragments, or trim them off in such a manner as to 
permit free motion. This is a legitimate field for good sur- 
gery, because improvement can always be expected, and fre- 
quently an almost perfect joint can be obtained with hardly 
any risk. It is needless to say that this is an operation 
that should only be undertaken by experienced operators. 
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In false ankylosis following suppurative synovitis the 
prospect of securing a freely movable joint is not very 
hopeful, because in these cases the adhesions are intra-artic- 
ular and are apt to be extensive. This is frequently met 
with in the knee, and an effort should be made to improve 
the joint. When the patient is plucky and the surgeon 
persevering, much improvement can often be obtained by 
repeatedly breaking up the adhesions under anesthesia. In 
the knee, the patella should always be loosened before forc- 
ible flexion is undertaken or the bone may be broken. As 
a rule, it can be moved by pressure with the thumbs, but 
when this cannot be done, a tenotome should be introduced 
on either side of the bone and the adhesions separated. It 
may be necessary, in an old ankylosis at the knee, to ten- 
otomize the hamstring muscles. When this is done, the 
proximity of the nerve to the outer tendon should be 
remembered. 

False ankylosis following rheumatism can sometimes be 
very satisfactorily treated by brisevicnt force , but the prog- 
nosis in these cases is not so good as some writers would 
have us believe. When the ankylosis is due to peri-arthritis 
or to a few intra-articular adhesions, this treatment will 
yield brilliant results ; but when the intra-articular adhe- 
sions are very extensive, all treatment is liable to fail. Pas- 
sive motion should always be tried in these cases, for it is 
impossible to tell until the effort is made how extensive the 
adhesions are. 

False ankylosis at the hip-joint is not common from any 
cause except tubercular inflammation, when forcible correc- 
tion is contra-indicated. It does, however, occasionally 
occur from other inflammations, and is then subject to the 
general rules of treatment already laid down in this chapter. 
Long-standing contraction of the psoas tendon cannot be 
overcome by extension. It is too deep to reach safely with 
a tenotome, but could, if necessary, be reached through an 
open wound. 
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The easier way to overcome the deformity in this case is 
by a subtrochanteric osteotomy, but this treatment is not 
nearly so satisfactory in false ankylosis as it is in true bony 
ankylosis. 

The orthopedist frequently has cases of ankylosis referred 
to him which are either of the firm bony variety, or false 
ankylosis of such long standing that all hope of restoring the 
joint is gone. In these cases, when the limb is in the most 
useful position, it is very unwise to interfere with it. When, 
however, there is marked deformity, or the limb is in such 
a position that it cannot be used to the best advantage, 
operative procedures, with a view of putting the limb in the 
best possible position, are indicated. 

At the shoulder-joint ankylosis is so well compensated 
for by the free movements of the scapula that it will rarely 
be advisable to interfere, although by an excision a movable 
joint may be secured. 

When the elbow is firmly ankylosed in a flexed position 
it should not be interfered with, because what would be 
gained in motion by an excision would be lost in strength ; 
but when the joint is ankylosed in a straight position an 
excision should be performed and an effort made to secure 
a movable joint. 

The most common of thjcse old deformities is at the 
hip-joint, and it is usually the result of a tubercular inflam- 
mation. The deformity almost invariably consists of flex- 
ion and adduction (Fig. 170). When it is so pronounced 
as to be quite noticeable and to interfere with locomotion, 
an operation should be performed to overcome it. Even 
when some motion is present, following a tubercular inflam- 
mation, correction by force is contra-indicated. 

In 1826 Rhea Barton sawed through the neck and tro- 
chanter for the relief of deformity. In 1 862 Lewis A. Sayre 
removed a roof-shaped piece from the femur with the hope 
of securing a movable joint. In 1869 Adams sawed 
through the neck of the femur (see Fig. 169, a), and in 
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\%'j'Z Gant performed a linear osteotomy below the lesser 
trochanter. The latter operation is the one now universally 
performed, and is one of the most satisfactory operations in 
surgery. The older operators hoped to secure a useful 




false joint, but experience taught them that that was not 
practical. 

Gant's operation (Fig. 169, b) is performed in the follow- 
ing manner ; Strict asepsis must be observed, for with this 
precaution this operation is almost free from danger, and 
without it it may be very dangerous. An incision about 
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an inch long is made on the outer side of the thigh, just 
below the trochanters, extending down to the bone and 
parallel with its shaft. Before removing the knife, an osteo- 
tome is passed down to the bone, alongside of the knife. 
The knife is then removed, and the osteotome turned with 
its cutting edge at a right angle to the bone. With a heavy 
wooden mallet the osteotome is driven into the shaft of the 
femur. The instrument should be moved from side to side 
after each stroke to keep it from becoming wedged in. 
The operator will know when it enters the medullary 
cavity, by the diminished resistance, and should then enter 
the bone again, either a little farther 
forward or backward, in order to 
cut the whole bone transversely. 
When there is slight motion in the 
joint the bone should be cut 
through, because an effort to com- 
plete the fracture by force might 
light up the old disease in the joint. 
When the ankylosis is bony, the 
femur need be cut only two-thirds 
of the way through, when it can be 
easily broken. A piece of gauze 
should be fastened over the wound i"p',°u'i'»t{Gri'ii''j"^IwV^i'oH'."" 
by adhesive plaster, the thigh 

brought down parallel with the other one, and a plaster 
cast applied from the foot well up on the ribs. Special 
care must be exercised to overcome the adduction. Some 
operators advise Buck's extension and a long side splint, 
but the writer has always used plaster-of- Paris and with 
perfect satisfaction. It will often be found necessary to 
separate the adductors from their attachment to the pel- 
vis by means of a tenotome before the adduction can be 
overcome. This operation is followed by very little pain 
or discomfort, and will run the usual course of a simple 
fracture of the femur. It causes no real shortening, and 
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adds coa^derably to the practica] length oT the Emb. After 
ax weeks the patient can begin to go about on crutches. 
In children the time «-ill be at least t»'o weeks shorter. 

No efTort should be made to secure a mo\-able JMnt. be- 
cause eflbrts in this direction will surely &il, and a mo\-aMc 
point below the trochanters is undesirable. 




The writer cannot recommend this operation too highly, 
because, when properly performed, it is safe, it relic^'cs the 
patient of his defonnit\\ helps him to walk with greater 
cMnfort, and reflects credit upon the operator (Figs. 170 



Firm ankylosis of the knee is quite common as a result 
oi suppurative or tubercular inflammation, and when the 
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limb is straight, or nearly so, it should not be disturbed. 
When the flexion is so marked as to be unsightly or to 
practically shorten the limb, an operation should be per- 
formed (see Fig. 167). 

In 1835 Barton removed a wedge-shaped piece of bone 
from the femur just above the condyles for the relief of 
deformity, and in 1 844 Gordon Buck excised the knee for 
the same purpose. In 1875 liarwel! and Macevven per- 
formed a linear osteotomy above the condyles for the relief 
of deformity (Fig. 172). 

This last operation, known as Macewen's operation, or 
its modification, MacCormac's, are 
the ones universally employed now. 
In extreme deformity it may be 
necessary to operate on the tibia, 
just below the joint, at the same 
time. The operation is performed 
in the same manner as previously 
described for the hip, the outer side 
of the thigh (MacCormac's opera- 
tion) being the point of election for 

the incision. The section should be tion:.<.»kinind»ion;J.c»tco- 

made as close to the condyles as j°^' '"^ ' ' 
practical, because when made too 

far away it makes the knee project too far forward. Care 
must be exercised not to allow the fragments to press upon 
the popliteal arterj'. Tenotomy of the hamstring muscles 
may be necessary. The hmb should be put in a plaster- 
of-Paris dressing for from four to six weeks, according to 
the age of the patient. The results of this operation arc- 
very satisfactory. 

When there is slight motion at the knee-joint, with flexion 
and subluxation of the tibia, an excision is indicatc<i. Fig- 
ure 173 A shows a case in which the writer exhausted every 
means known to him to restore the joint to usefulne.ss 
because the tuberculosis was cure<l and there was sonic 
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motion in the joint ; but it was impossible to overcome the 
subluxation or to prevent its increase, so an excision nas 
resorted to, with the result shoun in figure 173 B. 

Recenliy the writer has secured some very good results 
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in these cases of subluxation and flexion by the use of Dr. 
Goldthwait's genuclast (Fig. 174). In careless or incom- 
petent hands this would be a very* dangerous instrument, 
for it exercises great power and might do irreparable injur)' 
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by tearing the popliteal nerves or blood-vessels. In care- 
ful hands, however, it can be safely used and a subliixalcd 
tibia brought forward in cases that lia\e resisted every other 
means known to the writer short of an excision. 

Figure 175 a shows a case where a tuberculosis of 
the knee had recovered with limited motion, decided flexion. 




and genu valgum. The case had evidently Iwen a nuld 
one, without suppuration, and the deformity resulted Ix>- 
causc the child had had no treatment whatever. At one sit- 
ting the writer overcame the flcxiun and subluxation with 
the genuclast, and the genu valjjunt with ihe osteocliisl. 
The knee was put up in a plaster cast and kept at rest for a 
few weeks. The result was very satisfactory, as .seen in 
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figure 1/5 B. There was very little pain and no other 
unpleasant aftereffect. 

The genuclast (Fig. 174) "has the advantage of an 
adjustable plate, so that by moving the arch (a) upon which 
the power is applied nearer to or farther away from the 
knee, it can be used upon a child or an aduit. The appli- 
cation of the power in front, instead of behind, is more con- 




FlR. 17s— A, flr-xion and kiiiu vslgiim from mild lubtrculosH ; B, iifl« n 



venient and more easily managed. The screw {(•) working 
in the arch {a) raises the cross-bar (e), to which the pos- 
terior liatid ((/) is attached by means of the steel loops (r). 
The counterpressure comes upon the end of the femur by 
means of the leather pad (/), and, to a less extent, upon the 
strap {^). In using the instrument the plate (r) is forced 
forward, carrying the head of the tibia with it, and the 
counterpressure coming on tlie end of the femur by the 
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straps. After as much as possible ha:^ been gained in this 
way the leg is straightened, the stntp (rf) still being the 
fulcrum, the head of the tibia is drawn fortt-ard into its nor- 
mal position," 

At the aiikle-joint the most frequent old deformity is that 
due to a Pott's fracture. The proper treatment for this 
deformity is a linear osteotomy of the tibia and 6bula just 




above the ankle. After the bones have been broken, the 
deformity should be slightly overcorrected and held for a 
month or six weeks by means of a plaster bandage. The 
results after this operation are very satisfactory. Figure 
176 illustrates a case operated upon by the writer with a 
very satisfactory result, the patient being able to work as a 
plumber with comfort. 
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CHAPTER XXIV. 
CONGENITAL DISLOCATION OF THE HIP. 

Congenital dislocation of the hip is usually a dislocation 
upon the dorsum of the ilium, although Ridlon, Phelps, 
Bradford, and Willard have reported cases in which the 
displacement was upward and forward. It occurs most 
frequently in girls, and in the majority of cases only one 
side is affected, although the double variety is not uncom- 
mon. It is a rare deformity, but not nearly so rare as is 
generally believed, because it is so often called by some 
other name. In a number of instances cases have come 
under the writer's observation that had been diagnosticated 
and treated as hip-joint disease. 

Causes. — A number of theories have been advanced 
concerning the causes of this deformity, most of which are 
of no value from a practical standpoint ; but orthopedists 
quite generally agree that there are at least two different 
classes — viz., those resulting from a traumatism during or 
previous to labor, and those due to a lack of development 
of the acetabulum. It is easy to understand how a dislo- 
cation may occur during labor. Phelps* mentions a case 
in which he reduced a dislocated hip in a babe one hour 
old. That not all are due to traumatism is clearly proven 
by the fact that heredity has a decided bearing. Numerous 
instances have been reported in which mother and child 
both suffered from this deformity. In cases operated upon, 
it has been found that the acetabulum was only partially 
developed, while every other part was practically normal, 
so that it is natural to conclude that this lack of develop- 
ment was the cause of the deformity. 

Symptoms. — ^The deformity is very liable to be over- 
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looked until die child is old enough to begin to walk. He 
will usually begin late, and will walk tn a peculiar, wabbling 
manner. When only one jfHnt is involved there is short- 





ening, flexion, and adduction, jnsi as in a dorsal dislocation 
occurring at any age. When the deformity is bilateral there 
is marked lordosis (Fig. 177). Upon measurement, the 
trochanter will be found above Nclaloii's line. There Is 
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usually quite free movement in every direction, except in 
abduction. The child tires easily, and cannot run so fast or 
play so long as other children. The symptoms of inflam- 
mation are absent, but in some cases pain is complained 
of after exertion. In the cases coming under the writer's 
observation pain was not a symptom, except in one instance 
in which a tubercular inflammation existed in the false joint. 

Diagnosis. — The diagnosis is not difficult, and is based 
upon the symptoms above mentioned. It is most fre- 
quently mistaken for hip-joint disease, and is to be differ- 
entiated from it by the absence of atrophy, spasm, and fixa- 
tion. This deformity will admit of some motion — usually 
quite free — in every direction, while in hip-joint disease 
there will be limitation of motion and the joint will usually 
be sensitive. 

The crucial test, however, is the relation of the trochanter 
to Nelaton's line. Lay the child upon the well side, and 
draw a line on the afflicted side from the tuberosity of the 
ischium to the anterior superior spine of the ilium, and in 
dislocation the trochanter will be found above this line. 
This does not occur in hip-joint disease, and in the normal 
condition the tip of the trochanter is close beneath this line. 

Prognosis. — The deformity does not improve, and in 
some cases it grows progressively worse as the patient 
grows older. A goodly number, however, go through life 
quite comfortably without any perceptible increase of the 
deformity. The writer has met with this deformity in 
adults who had grown up without having had a proper 
diagnosis made. Great benefit can be derived from either 
replacement after the Lorenze method or by the cutting 
operation. 

Pathologic Anatomy. — There is always a trace of the 
acetabulum in children, but it is small and triangular. It 
is usually filled with fat. The head of the femur is flat- 
tened from side to side, and the neck is shortened and 
depressed. The capsular ligament is thickened and hugs 



CONGENITAL DISL0CA7I0N OF THE HIP, 339 

the head and neck closely. It is drawn lightly iuer the 
anterior acetabular wall and is somewhat adherent to it. 
The ligamcntum teres is rudimentary, and usually disap- 
pears after the fifth year. 

Treatment. — A number of different methods of treat- 
ment have been recommended, but none t^f them have been 
entirely satisfactory. Mechanical treatment has been 
given a faithful trial, and is disappointing ; much time is 
required, and good results are not oi)taincd. Huckminster 
Brown reported one case, in 1888. in which the results 
seemed to have been perfect, but a later report says that it 
has relapsed. Bradford * reports a case in which the result 
was satisfactory. The patient was kept in i)ed one year, anil 
wore apparatus two years afterward. Most orthopedists 
using mechanical means advi.se rest in bed for a time, with 
extension by weight and pulley. Later some form of ex- 
tension apparatu.s — usually a long hip-splint — is applied. 

Paci recommends reduction by forcible manipulation 
under anesthesia, and reports i 5 cases in which he obtained 
almost perfect results. Others, however, have not .secured 
good results by this means, and it does not seem reason- 
able that they should, becau.se, according to the author's 
own statement, the head of the bone is not replaced in the 
socket, but is brought near it, where it is not likely to 
remain, so that the child has been subjected to operative 
procedures, pain, etc., without receiving corresponding 
benefit. 

Kirmis.son recommended subtrochanteric osleotomv, and 
in certain cases in which the joint is (juile firm and the 
deformity marked it would certainly be rational trratmenl. 
Excision of the head of the femur has been |K'rf<nmed but 
docs not improve the deformity nnich. 

Within the pa.st few years operative treatment, with a 
view of replacing the head of the femur in the acetabulum, 

* Sec •* Trans. Amcricnn ()rtiin|)0(lic AmocIihIoh," vol. iv. 
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has excited much attention. Hoffa. of Werzburg, first sug- 
gested the operation, which is performed as follows : 
An incision is made over the head of the bone somewhat 
after the manner of Langenbeck's incision for excision. The 
head of the bone is separated from the peUis, and the mus- 
cles connecting the upper end of the femur with the pel\Ts 
are cut. The acetabulum is then scooped out. The bone 
is thick enough to admit of a free scooping out. The 
thigh and the knee are then flexed and the dislocation re- 
duced. The head is then held in place while the thigh is 
gradually extended, stretching the muscles running parallel 
\i*ith the femur. Hof& cuts all the short muscles con- 
necting the upper end of the femur with the pehis, claim- 
ing that they are the chief obstacle to reduction. Lorenze 
claims that these short muscles, instead of being shortened 
in dislocation, are really stretched, and that the resistance to 
reduction is from the long muscles. He advises that the 
short muscles be preserv'ed and the long ones be tenoto- 
mized. Lorenze's operation is performed in the following 
manner : An incision is made from the anterior superior 
spinous process down between the tensor N-aginse femoris 
and the sartorius. exposing the joint. The acetabulum is 
scooped out, and, when necessar\", the head of the femur is 
trimmed to fit. By powerful traction, by mechanical means 
if necessar}*, the head is brought into the acetabulum and 
dressings applied with the thigh slightly abducted. In bad 
cases it will be necessary* to tenotomize the hamstring ten- 
dons. 

The after-treatment is the same for either (^ration, con- 
sisting of surgical dressings and a plaster cast until about 
the fourth week, when passive motion should be commenced, 
being careful not to overdo the matter. 

After careful dissection. Bradford recommended and 
practised an incision along the trochanter in front of the 
line of Langenbeck's incision, and a secondary- deep cross 
incision on the anterior surface of the capsule near the 
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intertrochanteric line, through which the Y ligament is cut 
and the head of the bone freed from its attachments.* 

The remote dangers following this operation are relapse, 
limitation of motion, adduction, and flexion. Relapse and 
deformity are best avoided by protecting the joint for some 
months after the operation, by mechanical means, preferably 
by a long hip-splint. Mobility is to be increased by judicious 
passive motion and massage, beginning about the end of 
the fourth week after operation. This is a notable instance 
in which the best results are to be obtained by the com- 
bination of operative and mechanical treatment. The 
neglect of proper and painstaking mechanical treatment 
following this operation will surely lead to disappointment. 

Hoffa does not claim perfect results, but his success, 
barring the slight mortality-rate, is certainly a great im- 
provement over older methods. Lorenze reports 230 cases 
operated upon by his method up to September 25, 1896. 
His first 90 cases reported up to August, 1 894, were said 
to be without a single failure, which is almost too good to 
believe. This statement, however, must apply to the imme- 
diate success of the operation, since it was published in the 
** Transactions of the American Orthopedic Association 
for 1894." Hoffa has a specimen obtained from a child 
who died of diphtheria after complete recovery from his 
operation. A good joint was formed, and the acetabulum, 
which was formed in soft, spongy bone, was covered with a 
layer of hyaline cartilage. 

Myers has collected 177 cases of Hoffa's operation from 
various sources, and the mortality was 3.3 per cent, mostly 
from shock and hemorrhage. f Operation is not advised 
by Hoffa in patients over ten years old. 

The majority of persons suffering from this deformity go 
untreated and are just about as well off" as those who have 



* See** Trans. American Ortho|)edic Association," vol, vii. 
t Ibid. 



342 ORTHOPEDIC SURGERY. 

been treated mechanically, so that the question is, practi- 
cally, Shall we operate upon these cases or allow them to 
go untreated ? The writer has not, up to a comparatively 
recent date, felt justified in operating, because of the mor- 
tality connected with it, and because he still had hopes of 
accomplishing something by mechanical means which is 
without a mortality- rate. At the present time, however, he 
is satisfied that mechanical treatment does not result in 
enough improvement to justify the annoyance and expense 
connected with it, and he is also satisfied that the 'only hope 
of cure lies either in this operation or in the bloodless re- 
duction of Lorenze presently to be described. The deformity 
is always unsightly and usually disabling, and an operation 
is certainly justifiable. No one should undertake to per- 
form the cutting operation who is not an experienced 
operator and sure of his technic. There will always be 
a small mortality-rate, because with perfect technic the 
shock remains ; but even this will be reduced as of)erators 
gain in speed through experience. 

The most recent advance in the treatment of congenital 
dislocation of the hip is the bloodless reduction of Lorenze, 
which is the outgrowth of his large experience in the cut- 
ting operation. Making due allowance for the enthusiasm 
of its advocates, reported results surely indicate that 
through this operation we are destined in future to secure 
our best results. It is only applicable to cases under seven 
years, and is best adapted to those under four years. 

The following description of the operation is a conden- 
sation of Lorenze' s own description, as given in the 
** Transactions of the American Orthopedic Association,'* 
vol. ix, p. 254: 

The first step is to bring the head of the femur down 
to a level with the acetabulum, by means of extension with 
the hands, or, if necessary, by mechanical means. This 
can usually be accomplished in a few minutes when the 
jntient is profoundly anesthetized. The tip of the trochan- 
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ter must be brought down to or a little below Nelaton's 
line. The head should be felt below and well to the inner 
side of the anterior superior spine of the ilium. The trac- 
tion should be even and steady, to avoid fracture. 

The second step, designated by the author ** reposition," 
is the most difficult part of the proceeding. The thigh is 
flexed so as to bring the head of the femur back of the 
acetabulum. It is then slightly rotated inward and grad- 
ually abducted, until the head slips over the rim of the 
acetabulum with an audible sound. This does not occur 
until the abduction has reached about 90 degrees. While the 
operator is abducting and rotating the limb with one hand, 
he should manipulate the head of the bone with the other 
hand, so as to guide it into the acetabulum. After reduc- 
tion it is found that, as the limb is adducted, the head of 
the bone slips out of the acetabulum. It is necessary, 
therefore, to fix the limb in extreme abduction, which con- 
stitutes the third step in the operation. The thigh is ab- 
ducted to the limit, slightly rotated outward, and hyper- 
extended, in which position it is held by a plaster cast 
extending down to, but not below, the knee. This first 
bandage is left on for three months. As early as possible 
the child is induced to walk, the extreme abduction of the 
afflicted limb being comj)ensated for by elevating the shoe 
on the well side from two to four inches. This throwing 
of the weight upon the recently replaced femur causes a 
rapid development of the acetabulum, and is a distinctive 
feature of the Lorenze operation. 

After three months the bandage is removed and the 
stability of the joint tested. A second cast is applied, pos- 
sibly with the degree of abduction somewhat reduced, and 
is left for three months. After this it is usually possible 
to retain the abduction sufficiently by the elevation of the 
shoe on the well side. This elevation should be gradually 
reduced until the tendency to relapse has disappeared. In 
all manipulations the abduction must be carefully main- 
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tained. The contraction of the stretched muscles plays an 
important part in the acetabulum-forming process. It is 
claimed that the aftertreatment is shorter after the bloodless 
operation than after the cutting operation. One point 
in favor of this operation is that, should one fail, after 
judicious effort, to reduce the luxation, he has done the 
patient no harm. When the dislocation is double, only one 
side should be operated upon at one time. 
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Abduction in hip-joint discas<r, 244. 

247- 
Abscess in hip-joint disease, 249. 

in Pott*s disease, 74. 

in sacro-iliac disease, 2S0. 

iodoform injections in, 98. 

psoas, 75. 

treatment of, 97, 241. 

tubercular, 97. 241. 
Acquired clubfoot, 129, 131. 140. 

torticollis, 55. 
Acute arthritis, 205. 
in infants, 208. 

osteomyelitis, 208. 

serous synovitis, 202. 

suppurative synovitis, 205. 
Adams^ operation for deformity of 
the hip, 327. 
for Dupuylren's contraction, 201. 
Adduction in hip-disease, 244, 247. 
Age in tubercular arthritis, 230. 

proper, for treating club-foot, 142. 
American method of treating hip-dis- 
ease, 262. 
Amputation as an orthopedic measure, 
241. 

in ankle-disease, 303. 

in hip-disease, 241. 

in knee-disease, 292. 

in wrist-disease, 309. 
Anesthetics for children, 144. 
Angular curvature of spine, 80. 
Ankle, excision of, 303, 305. 

sprain, 297. 

tenosynovitis of, 302. 



Ankle-joint disease, 300. 
causes of, 301. 
diagnosis of, 301. 
prognosis in, t;02. 
symptoms of, 301. 
treatment of, 303 
Anky]o))hol>ia, 212. 
Ankylosis, 3 1 9. 

brisement forc6 in, 324, 320. 

causes of, 320. 

diagnosis of. 321. 

false, 319. 

of ell)ow, 325, 327. 

of hip, 326, 327. 

of knee, 326, 330. 

of shoulder, 327. 

osteotomy for, 32S, 330. 

(>assive motion in, 322. 

prevention of, 322. 

prognosis in, 321. 

treatment of, 322. 

true, 319. 
Apparatus, 20, 26. 
Arthrectomy, 329. 

of knee-joint, 240, 291. 
Arthritis deformans, 219. 

acute rheumatic, 214. 

suppurative, of infants, 208. 

gonorrheal, 214. 

rheumatoid, 215. 

syphilitic, 216. 

tubercular, 223. 
Arthrodesis, 1 12. 
Arthropathies, spinal, 217. 
Asepsis, 155. 

Aspiration of abscesses, (}8. 
Astragalus, disease of, 300. 
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Astragalus, removal of, for talipes 
valgus, 132. 

removal of, for talipes varus, 156. 
Atrophy in hip-disease, 246. 

in tubercular arthritis, 227. 

in tumor albus, 282. 
Attitude in hip-disease, 244. 

in Pott's disease, 69, 71. 

in rickets, 170. 

in sacro-iliac disease, 279. 



Bacillus tubercle, 223, 225. 
Bending of neck of femur, 191. 
Berg's theory, 140. 
Bilateral spastic paralysis, 1 19. 
Bleeders' joint, 232. 
Bow-legs, 177. 

causes of, 177. 

diagnosis of, 177. 

mechanical treatment of, 1 80. 

operative treatment of, 182. 

osteoclasis for, 184. 

osteotomy for, 182. 

prognosis in, 178. 

results of operation for, 185. 

symptoms of, 176. 

treatment of, 179. 
Bradford, 93, 124, 262, 339. 
Brisement forc6 in ankylosis, 324, 

326. 
Brown, Buckminster, 339. 
Bunion, 160. 
Bursitis, 295. 



C. 

Calcaneus, 152. 
talipes, 136. 
Caries sicca, 317. 

Cartilage of knee, dislocation of, 295. 
Cavus, 137. 

Cerebral paralysis in children, 117. 
causes of, 120. 



Cerebral paralysis in children, diag- 
nosis of, 122. 

mechanical treatment of, 124. 

operative treatment of, 124. 

pathology of, 1 21. 

prognosis in, 123. 

tenotomy for, 124. 

treatment of, 123. 
Charcot's disease, 217. 
Club-foot, 129. 

acquired, 129, 131, 140. 

after-treatment of, 147. 

age to begin treatment of, 142. 

astragalus in, 129, 138, 156. 

causes of, 139. 

congenital, 129, 138. 

diagnosis of, 140. 

forcible correction of, 146, 154. 

frequency of, 139. 

hysteric, 139, 158. 

open incision in, 154. 

operative treatment of, 143, 15 4« 

156. 
Phelps' operation for, 154. 
plaster-of- Paris bandage in, 145 

146. 
prognosis in, 14 1, 
relapses in, 14I. 
tarsectomy for, 143, 156. 
tenotomy for, 143, 144, 152. 
treatment of, 142, 152. 
varieties of, 129. 
walking appliance for, 147, 153. 
Club-hand, 194. 

treatment for, 195. 
Cold abscess, 241. 
Congenital club-foot, 129, 138. 
deformities of hands, 194. 
dislocation of hip, 336. 

bloodless reduction of, 342. 

causes of, 336. 

dicgnosis of, 338. 

Hoffa's operation for, 340. 

Lorenze's operation for, 342. 

mechanical treatment of, 339. 

operative treatment of, 339. 
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CoDgeniul dislocatioD of hip, p^tbo- 
logic aoalnaiy of, 33&. 
progDOMS in, 338- 
sjrmpCoiiii of, 336. 
tiemtment of, 33^ 
Conscnratism in ortbopedici, 27, 29. 
Contraction, Dnpojtren*!, 198. 
in ipastic parmljrsis, 117, 124. 
in spinal paraJjiis, 104. 
Coxa Tara, 19I, 

diagnoftifl of, 1 93. 
treatment of, 1 94. 
Coxalgia, 243, 
Craniotabes, 167. 
Curvature of spine, 31. 
antero-posterior, 32. 
lateral, 35. 
physiologic, 31. 



D. 

Davis, 262. 
Deformities. 319. 

acquired, 319. 

coDgenital, 129, 194. 

in congenital dislocation of hip, 

336. 
in hip-disease, 244, 327. 

in infantile paralysis, 104. 

in lateral curvature, 42. 

in Pott's disease, 65, 67. 

in rickets, 168. 

of hand, 194. 

old, 319. 

Dentition in rickets, 168. 

Didot's operation for webbed Hngers, 

198. 

Dislocated tendons, 300. 

Dislocation, congenital, of hip, 336. 

in hip-joint disease, 250. 

Double hip-joint disease, 277. 

Dupuytren's contraction, 198. 

Adams' operation for, 201. 

causes of, 198. 

diagnosis of, 201. 

pathology of, 2cx>. 



Dupuytren's cootractioo, progrKtsis 
in, 201. 
treatment of, 201. 

E. 

Elbow -joint, excision of, 315. 
disease, 313. 

diagnosis of, 313. 
prognosis in, 314. 
symptoms of, 313. 
treatment of, 314. 
Electrical reaction in infantile }>araly- 

sis, 105. 
Empyema causing curvature of spine, 

37. 
English method of treating hip-joint 

disease, 261. 
Epilepsy in cerebral paralysis, 123. 
Epiphyseitis, 208. 
Equinus, 135. 

Erasion, 329. (See Arthtntomv. ) 
Excision of ankle, 303, 305. 

of elbow, 315. 

of hip, 268. 

of knee, 292. 

of shoulder, 319. 

of wrist, 309. 
Exercises, gymnastic, in treating 

scoliosis, 47. 

F. 

Femur, bending of neck of, 191. 
osteotomy of, for ankylosis of hip, 

327. 
of, for ankylosis of knee, 330. 

of, for knock-knee, 190. 

Fingers, Dupuytren's contraction of, 

198. 

supernumerary, 197. 

webbed, 197. 

Fixation for treating joint-disease, 

235- 
in hip-joint disease, 257. 

in knee-joint disease, 287. 

in Pott's disease, 83. 
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Flat-fooC, 131, 149. 

appliances for» 149, 1 50. 

causes of, 131. 

diagnosis of, 152. 

inflammatory, 132, 151. 

operation for, 151. 

pain in, 132. 

symptoms of, 1 33. 

traumatic, 132. 

treatment of, 149, 152. 
Flexibility of spine, 31. 
Flexion in hip-joint disease, 244. 

in knee, 283. 
Fungous joint -disease, 225. 



G. 

Gait in hi|>joint disease, 244. ' 

in Pott*s disease, 69, 77. 
Ganf s operation for ankylosis of hip, 

328. 
Genu valgum, 186. 

Genuclast, 333. ' 

Gibney, 100, no, 124, 262, 268. 

treatment for sprained ankle, 297. 
Gillette, 89, 91, 124, 125. 
Goldthwaite, 165. 332. 

genuclast of, 333. 
Gonorrheal arthritis, 214. 
Gymnastics in lateral curvature, 46, 

H. 

Hallux valgus, 160. 

causes of, 160. 

operation for, 162. 

shoes for, 160. 

treatment of, 161. 
Hammer-toe, 163. 
Hand, club-, 198. 

deformities of, 194. 
Harrison's groove, 169. 
Head in rickeis, 168. 
Heat in tul)ercular joint-disease, , 
227. 



Hemiplegia, infantile, 1 18. 

Hemophiliac joint, 232. 

Heredity in tubercular joint-disease 

224, 230. 
Hip, congenital dislocation of, 336. 

excision of, 268. 
Hip-disease, 243. 

abduction in, 244, 247. 

abscess in, 249. 

Adams' operation for, 327. 

adduction in, 244, 247. 

adult, 277. 

amputation in, 241. 

ankylosis in, 255, 327. 

atrophy in, 246. 

attitude in,244. 

brisement forc^ in, 327. 

causes of, 243, 225. 
of death in, 249, 255. 

complications in, 249. 

deformity in, 244, 327. 

diagnosis of, 250. 

dislocation in, 250. 

double, 277. 

duration of, 255. 

early diagnosis of, 250. 

fixation in, 257. 

Gant's operation for, 328. 

heredity in, 231. 

limp in, 244. 

mortality in, 255. 

muscular spasm in, 244. 

night-cries in, 247. 

operative treatment for, 267. 

osteotomy for, 327. 

pain in, 246. 

pathology of, 225. 

pi aster-of- Paris in, 259. 

prc^nosis in, 255. 

shortening from, 256, 250. 

symptoms of, 244. 

traction in, 257, 258, 264. 

treatment of, 256. 
Hoffa's operation for congenital dis- 
location of hip, 342. 
Housemaid's knee, 295. 
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liydrarthrosis, 203. 
Hydrops articuli, 203. 
Hysteric aflfections, 222. 
romimesis, ) 
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I. 

Infantile cerebral paralysis, 1 17. 
causes of, 120. 
diagnosis of, 122. 
pathology of, 121. 
prognosis in, 123. 
treatment of, 123. 
hemiplegia, 118. 
spinal paralysis, loi. 
age in, loi. 
appliances for, 114. 
arthrodesis in, 1 1 2, 115. 
atrophy in, 104. 
deformities in, 104. 
diagnosis of, 104. 
electricity in, 108. 
etiology of, 10 1, 
excision in, 115. 
massage in, 108. 
mechanical treatment of, 1 10, 

112. 
operative treatment of, iio. 
osteotomy in, 116. 
pathology of, loi. 
prevention of deformity in, 

108. 
prognosis in, 106, 116. 
reflexes in, 104, 105. 
symptoms of, 103. 
tenotomy in, 109. 
treatment of, 107. 
Inflammatory flat-foot, 132, 151. 
causes of, 131. 
diagnosis of, 151. 
pathology of, 132. 
prognosis in, 152. 
treatment of, 149. 
Internal derangement of knee-joint, 
295. 



I Internal derangement of knee-joint, 
diagnosis of, 295. 
symptoms of, 294. 
treatment of, 295. 
Iodoform in tubercular abscess, 98. 



J 

Joints, diseases of, 202. 

complicating other diseases, 213. 
hysteric affections of, 222. 
I injuries of, 208. 

prognosis in, 209. 
treatment of, 209. 
loose bodies in, 220. 
non-penetrating wounds of, 210. 

treatment of, 211. 
tuberculosis of, 223. 
Jones, Robert, 115. 
Jones, W. A., 116. 
Judson,94. 

Judson*s rule for spinal support, 94. 
Jury-mast, 90, 92, 96. 



K. 

Ketch, 36. 

Knee-joint, ankylosis of, 326, 330. 
bursitis in, 296. 
Charcot's disease of, 217. 
disease, 282. 

abscess in, 284. 

amputation in, 292. 

arthrectomy in, 291. 

deformity in, 283. 

diagnosis of, 285. 

erasion in, 291. 

excision in, 292. 

mechanical treatment of, 287. 

operaiive treatment of, 291, 292. 

{pathology of, 282. 

prognosis in, 285. 

recovery from, 291. 

resection in, 292. 

symptoms of, 282. 

treatment of, 286. 
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Knee-joint, excision of, 292. 

fungous synovitis of, 282. 

hysteric affections of, 222. 

internal derangement of, 295. 

loose bodies in, 220. 
cartilage in, 295. 

synovitis of, 202. 

tuberculosis of, 282. 

tumor albus in, 282. 

white swelling of, 282. 
Knock-knee, 186. 

Macewen's operation for, 190. 

mechanical treatment of, 189. 

operative treatment of, 190. 

osteotomy in, 190. 

prognosis in, 188. 

results of treatment for, 188. 

treatment of, 189. 
Kyphosis, 32. 

treatment of, 33. 



M. 

Macewen's operation for knock -knee, 

190. 
Malignant disease of spine, 43, 81. 
Maternal impressions, 139. 
Metatarsalgia, 165. 
Morbus coxse, 243. 
Morton, 165. 

Muscular spasm in hip-joint disease, 
244. 

in joint disease, 227. 

in knee-joint disease, 283. 

in Pott's disease, 78. 
Myers, 340. 

N. 

N^laton's line, 338. 
Neuromimesis, 222. 
Night-cries in hip-disease, 247. 

in Pott's disease, 66. 
Non-deforming club-foot, 129, 137. 



L. 

Laminectomy, 100. 

Lateral curvature of the spine, 35. 

(See Scoliosis.^ 
Leather splint for hip-joint disease, 
260. 
for Pott's disease, 97. 
for scoliosis, 45. 
Lengthening, apparent, in hip-joint 

disease, 245. 
Limp in hip-joint disease, 244. 

in joint disease, 227. 
Little, 140. 
Local applications in joint- diseases, 

234. 
Loose bodies in the joints, 220. 
Lordosis, 33. 
Lorenze's bloodless reduction of hip, 

342. 
I>ovett, 93. 

Lower extremities, inequality of, 37. 
Lumbar abscess, 76. 
treatment of, 99. 



O. 

Old deformities, 319. 

sprains, 213. 
Orthopedic surgeon, 22. 

surgery, diagnosis in, 24. 
growth of, 18. 
prognosis in, 25. 
scope of, 17. 
treatment in, 26, 27. 
Osteitis, acute, 208. 

deformans, 175. 
Osteoclasis, 184. 

for bow-legs, 184. 
Osteoclast of Rizzoli, 183. 
Osteosarcoma, 232. 
Osteotome, 183. 
Osteotomy, 182. 

in bow-legs, 182. 

in hip-disease, 327. 

in infantile paralysis, 1 16. 

in knee-joint disease, 330. 

in knock-knee, 190. 
Overcorrection in club-foot, 143. 
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P. 

Pain in hip-joint disease, 246. 

in knee-joint disease, 282. 

in Pott*s disease, 66, 72, S4. 

in tubercular arthritis, 227. 
Palmar fascia, contraction of, 198. 
Paralysis, cerebral , 117. 

infantile spinal, loi. 

of Pott's disease, 72. 
prognosis in, 83. 
treatment of, icx). 
Paralytic club-foot, 148. 

curvature of spine, 38. 
Paraplegia, 1 19. 
Pathology of joint-disease, 225. 
Phalanges, diseases of, 312. 
Phelps' hip-splint, 263. 

operation for club-foot, 154. 
Phthisis, amputation during course of, 

309- 
as cause of death in joint-disease, 
229. 
Pigeon -breast, 80, 168. 
Pigeon-toe, 157, 187. 
Plantar fascia, division of, 153. 
Planus, 137. 
Plaster jacket, 87. 

application of, 87. 
with jury-mast, 90. 
Plaster-of- Paris, 28. 

bandages, how to make, 28. 

how to remove, 30. 
in hip-joint disease, 259. 
in Pott's disease, 87. 
Poliomyelitis, loi. (See Infantile 

spinal paralysis . ) 
Porencephalia, 122. 
Pott's disease, 64. 

abscess in, 74, 97. 
attitude in, 69, 71. 
braces for, 90, 93. 
causes of, 64. 

of death in, 82. 
deformity in, 65, 67. 
diagnosis of, 77. 
gait in, 69, 77. 



Pott's disease, head-rest in, 87, 90. 

laminectomy in, 100. 

lumbar abscess in, 76. 

mortality of, 82. 

muscular spasm in, 78. 

night-cries in, 66. 

pain in, 66, 72, 84. 

paralysis in. 72. 
pathology of, 73. 
prognosis in, 83. 
treatment of, too. 

pathology of, 65. 

pigeon breast in, 80. 

plaster jacket in, 86. 

principles of treatment of, 83. 

prognosis in, 82. 

psoas abscess in, 75. 
contraction in, 72, 81. 

recovery from, 82. 

recumbency in, 85. 

reflexes in, 73, 80. 

rigidity of spine in, 77. 

symptoms of, 66. 

Taylor's brace for, 93. 

treatment of, 83. 

Woshburij's brace for, 96. 
fracture, 335. 
Progressive muscular atrophy, 1 17. 
Protection in joint-disease, 235. 
Pseudo-hypertrophic paralysis, 126. 

causes of, 127. 

diagnosis of, 128. 

pathology of, 128. 

prognosis in, 128. 

symptoms of, 127. 

treatment of, 128. 
Psoas abscess, 75. 

treatment of, 97. 
contraction, 72, 81. 

examination for, 78. 

treatment of, loo. 



R. 

Rachitis, 166. (See Hickfts.) 
Recumbency in Pott's disease, 85. 



3S2 INl 

Relapses in club-fool, 141. 
Resection. (See ExcistaH.') 
Retiopharvngcal Bbiceis, 75. 

lreatinrnlof.99. 
Rheuiii»tlstn,3I4, i$4. 
Rheumotuid anhrilU. ziS- 
Rickels, 166. 

idolesceni, 166, 

altitude in, 170. 

bow-legs in, 170. 

bronchitis in, ^^^, 168. 

causes of, 166. 

changes in bone in, 167. 

cnniotabes in, 167. 

deformity of anns in, 170. 
or chest in, 168. 

of spine in, 169, 174. 

delayed dentition in, 168. 

diagnosis of, 17I- 

diarrheain, 171, (68. 

diet in, 167. 

enlargement of e^Hphysis in, 167. 

fontanels in, t6S. 

head in. 168. 

heredity in, 166. 

lIutcliinsDn's leelh in, 16S. 

knoclt-knecs in, 170. 

kyphosis of, 174- 

lime salts in, 167. 

local sweating in, 168. 

medicinal treatment in, 175. 

pathol<^y of, 167. 

prognosis in, 175. 

symptoms of, 1G8. 

treatment of, 175. 
Rigidity of spine in I'ott's diseast, 77. 
Rizzoli's osteoclast, 183. 
Round shoulders, 33. 



Sacro-iliac disease, 27 
abscess in, z8a. 
attitude in, 279. 
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SacTO'iliac disease, prognosis in, 281. 

symptoms of, 279. 

treatment of. 281. 
Sarcoma of knee, 233. 
Sayre, 18, 47, 86, 196, 262, 273, 304, 

Sayre 's ankle -splint. 
, Scarpa's shoe, 147. 
, Scoliosis, 3S. 

causes of, 36. 
I congenital, 36. 
I diagnosis of, 43. 

distortion of pelvis i 

exercises for. 46. 47- 

faulty Bllitudes /ron! 

freijuencyof, 35. 



gymi 



■sfor . 



loop- leather jacket for, 45, 
mechanical appliances for, 44, 53. 



paper jacket for, 46. 

pnllioloEy oj", 39. 

plaslero(-rati»in,44. 

pre»ention of. 43- 

prognosis in, 43. 

rotation in, 41. 

s=^ in. 36. 

suspension in, 51, 52. 

symptoms of, 41. 

treatment of. 44- 
Scrofula, 223. 
Semilunar cartilages, displacement of, 

295. 
Shaffer, 97, 137, 262. 
Shortening, apparent, 244- 
after excision of bip, 269. 
in bip-disease, 145, 250. 

real. 250. 
Shoulder joint, 316. 

ankylosis of, 31S. 

caries sicca of, 317. 

excision of, 319. 

tuberculosis of, 316, 318. 
Spastic paralysis, II7. (See Imanliit 
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Spinal arthropathies, 217. 
Spine, angular deformity of, 65. 
deformities of, 31. 
flexibility of, 31, 78. 
lateral curvatures of, 35. 
malignant disease of, 81. 
physiologic curves of, 31. 
rigidity of, in Pott's disease, 77. 
typhoid, loi. 
Spondylitis, 64. (See FotVs disease. ) 
Sprained ankle, 297. 
Sprains, 211. 

treatment of, 212, 298. 
Subluxation of knee in tumor albus, 

283. 
Supernumerary fingers, 197. 
Suppurative synovitis, 205. 
Sus|)ension apparatus, 52. 
in lateral curvature, 52. 
Synovitis, acute simple, 202. 
symptoms of, 202. 
treatment of, 202. 
acute suppurative, 205. 
causes of, 205. 
diagnosis of, 205. 
prognosis in, 205. 
symptoms of, 205. 
treatment of, 206. 
chronic tubercular, 203. 
fungous, 282. 
purulent, 205. 
Syphilitic joint-disease, 216. 
Syringomyelia, 219. 



T. 

Talipes, 129. (See Club-foot.) 

calcaneus, 136, 152. 

cavus, 137. 

equinovarus, 138, 152. 

equinus, 135. 

planus, 137. 

valgus, 130, 149. 

▼arus, 130. 
Talus, 130. 
Tarscctomy, 156. 



Taylor, 93, 97. 

Taylor's brace for hip-disease, 262. 
for Pott's disease, 93. 
how to apply, 264. 
Teething palsy, loi. 
Temperature in joint-disease, 228. 
Tendo Achillis, shortening of, lia 

tenotomy of, 152. 
Tendon anastomosis, ill. 
Tenosynovitis, 310. 
Tenotomes, 144. 
Tenotomy, 23, 144. 

in club-foot, 143. 

in infantile paralysis, 109. 

in spastic paralysis, 124. 
Thomas's hip-splint, 261. 

knee-splint, 288. 
Thorax, deformities of, 34. 

in lateral curvature, 40. 
Tibia, osteoclasis of, 184. 

osteotomy of, 157. 
Tibialis anticus, tenotomy of, 152. 

posticus, tenotomy of, 152. 
Toe, hammer-, 163. 
Torticollis, 54. 

causes of, 54. 

compensatory, 55. 

congenital, 55. 

diagnosis of, 58. 

intermittent, 56. 

mechanical treatment of, 59, 62. 

nerve operations in, 62. 

operative treatment of, 60. 

pathology of, 57. 

prognosis in, 59. 

results of treatment of, 60. 

sex in, 55. 

symptoms of, 57. 

treatment of, 59. 
Traction in hip-disease, 257. 

in joint-disease, 235. 

splints, 262, 304. 

versus fixation, 235. 
Tubercular arthritis, 223. 
abscess in, 228. 
amputation for, 238, 24I. 
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Tabercolar arthritis, ankylosis in, 237. 
arthrectomj for, 259. 
atrophj in, 227. 
causes of, 225. 
complications in, 229. 
cooserratism in, 258. 
coonterirntatioQ in, 234. 
diagnosis of, 2jo. 
crasion in, 23S. 
exacerbations in, 227. 
excision in, 240. 
extension for, 235. 
fixation in, 235. 
forcible straightening in, 237. 
heat in, 227. 

iodoform injections in, 23S. 
limp in, 227. 

mechanical treatment of, 234. 
mn^cular fixation rn. 227. 
of ankle. 300. 
of eirow, 313. 
of hip, 243. 
of knee, 282. 
of phalanges, 312. 
of shonlder, 316. 
of wrist, 307. 

operatire treatment for, 2^'S. 
pain in, 227. 
pathology of, 225. 
prognosis in, 228. 
protection in, 235. 
rest ID, 235. 



Tobercnlar arthritis, rcsolts of con- 
serratrre treatment in. 238. 

symptoms of, 227. 

traction in, 235. 

treatment of, 233. 
Tnmor albos, 282. 
Typhoid spine. loo. 



Valgus, 130, 149. 
Vance, 1 15, 260. 
Vams. 130. 

Washbom's brace, 96. 
Weak ankles, 134, 1 50. 
Webbed fingers, 197. 
Weigcl, 46. 51. 
White swelling, 223, 282. 
Whitman. 150, 191. 
Willard, 1S6. 336. 
Wrist -joint, excision of. 309. 
tubercalar arthritis of, 307. 

causes of, 307. 

diagnosis of, 308. 

prognosis in, 308. 

symptoms of. 307. 

treatment of, 308. 
Wry-neck, 54. fSee Torticdlv:.^ 
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Mr. Saunders b pleased to mnnoonce that arrangeiDents have been completed for the 
puMicatioo of an English edition of the worid-famons 

Lehmann medicinische Handatlanten. 

For aciciitific accurmcy, pictorud beauty, compactness, and cheapness these books 
surpass any similar Tolames erer published. Each Tolome contains from 

50 to 100 Colored Plates, 

besides numerous other illustrations in the text These colored plates hare been executed 
by the most skilful German lithographers, in some cases twenty or more impressions being 
required to obtain the desired result. There is a full and appropriate description of each 
plate (printed, for convenience, opposite the plate), together with a condensed outline of 
the subject to which the book is devoted. 

The same careful and competent editorial supervision will be secured in the 
Fnglich edition as in the originals. The translations will be directed and edited by the 
leading American specialists in the different subjects. 

The great advantage of natural pictorial representation is indisputable. For lasting and 
knowledge, one accurate illustration is better than several pages of dry 



These Atlases offer a ready and satisfactory substitute for clinical observation, avail- 
able only to the residents of large medical centers ; and with such persons the requisite 
variety is seen only after long years of routine hospital service. 

By reason of their projected universal translation and reproduction, afibrding inter- 
national distribution, the publishers have been enabled to secure for these Atlases the best 
artistic and professional talent, to produce them in the most elegant style, and yet to 
ofier them at a price heretofore unapproached in cheapness. The success of the under- 
taking b demonstrated by the fact that volumes have already appeared in German, English, 
French, Italian, Russian, Spanish, Danbh, Swedish, and Hungarian. 

VThile ^ypredating the value of such colored plates, the profession has heretofore been 
practically debarred fix>m purchasing similar works because of their extremely high price, 
made necessary by the limited sale and the enormous expense of production. The veiy 
low price of these Atlases will place them within the reach of even the novice in practice. 

The following volumes are in active preparation and will be issued at an eariy date : 

Atlas off iotemal Medlctne and Clinical Diagnosis. By Dr. Chr. Jakob, 
of Erlangen. Edited by Augustus A. Eshner, M. D., Professor of Clinical Medicine 
in the Philadelphia Polyclinic; Attending Physician to the Philadelphia Hfxpiial. 
68 colored plates, and 64 illustrations in the text 

Atlas off LegfA Medicine. By Dr. E. R. von Hofmann, of Vienna. Edited by 
Frederick Peterson, M.D., Qinical Pirofessor of Mental Diseases, Wctnan's 
Medical College, New York ; Chief of Oinic, Nervous Dept. , College of Physicians 
and Surgeons, New York. With 120 colored figures on 56 plates, and 193 beautiful 
half-tone illustrations. 

Atlas off operative Surgery. By Dr. O. Zuckerkandl, of Vienna. Edited by 
J. Chalmers DaCosta, M.D., Clinical Professor of Surgery, Jefferson Medical 
College, Philadelphia ; Surgeon to the Philadelphia Hospital. With 24 colored plates, 
and 217 illustrations in the text. 

Atlas of Laryns:olos^. By Dr. L. GrCnwald, of Munich. With 107 colored 
figures on 44 plates ; 25 black-and-white illustrations. 

Atlas of External Diseases of the Eye. By Dr. O. Haab, of Zurich. Edited by 
G. E. de Schm'EIMTZ, M.D.. Professor of Ophthalmology, Jefferson Medical College, 
Philadelphia. With loo colored illustrations. 

Atlas off Venereal Diseases. By. Dr. Karl Kopp, of Munich. Edited by L. 
Bolton Bangs. M.D., late Professor of Genito- Urinary and Venereal Diseases, New 
York Post-Graduate Medical School and Hospital. With 63 colored illustrations. 

Atlas of Sldn Diseases. By Dr. Karl Kopp, of Munich. With 90 colored and 17 

blMck-and- white illustrations. 
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AN AMERICAN TEXT-BOOK OF APPLIED THERAPEUTICS. 

Edited by James C. Wilson, M.D., Professor of the Practice of 
Medicine and of Clinical Medicine in the Jefferson Medical College, 
Philadelphia. One handsome imperial octavo volume of 1326 pages. 
Illustrated. Cloth, ^7.00 net; Sheep or Half Morocco, |8.oo net. 
Sold by Subscription, 

** As a work either for study or reference it will be of great value to the practitioner, as 
it is virtually an exposition of such clinical therapeutics as experience has taught to be of 
the most value. Taking it all in all, no recent publication on therapeutics can be compared 
with this one in practical value to the working physician." — Chicago Clinical Revieiv. 

•• The whole field of medicine has been well covered. The work is thoroughly prac- 
tical, and while it is intended for practitioners and students, it is a better book for the general 
practitioner than for the student. The young practitioner especially will find it extremely 
suggestive and helpful." — The Indian Lancet. 

AN AMERICAN TEXT-BOOK OF THE DISEASES OF CHILDREN. 

Edited by Louis Starr, M.D., Physician to the Children's Hospital, 
Philadelphia, etc.; assisted by Thompson S. Westcott, M.D., Attend- 
ing Physician to the Dispensary for Diseases of Children, Hospital of 
the University of Pennsylvania. In one handsome imperial octavo 
volume of 1190 pages, profusely illustrated. Cloth, J7.00 net; Sheep 
or Half Morocco, $8.00 net. Sold by Subscription. 

"This is far and away the l>est text-book on children's diseases ever published in the 
English language, and is certainly the one which is best adapted to American readers. 
We congratulate the editor upon the result of his work, and heartily commend it to the 
attention of every student and practitioner." — Atnencan Journal of the Medical Sciences. 

** A condensation between the lids of a single volume of an amount of information upon 
childhood and its diseases which will be eagerly sought after by the profession." — ATew York 
Medical Times. 

AN AMERICAN TEXT-BOOK OF DISEASES OF THE EYE, EAR, 
NOSE, AND THROAT. 

Edited by G. E. de Schweinitz, M.D., Professor of Ophthalmology 
in the Jefferson Medical College, Philadelphia ; and B. Alexander 
Randall, M.D., Professor of Diseases of the Ear in the University of 
Pennsylvania and in the Philadelphia Polyclinic. In Preparation. 

AN AMERICAN TEXT-BOOK OF GENITO-URINARY AND SKIN 
DISEASES. 

Edited by L. Bolton Bangs, M.D., Late Professor of Genito-Urinary 
and Venereal Diseases, New York Post-Graduate Medical School and 
Hospital ; and William A. Hardaway, M.D. , Professor of Diseases of 
the Skin, Missouri Medical College. In Press. Ready soon. 

This latest addition to the series of " American Text-Books" it is confidently believed will meet 
the requirements of both students and practitioners, giving, us it does, a comprehensive and detailed 
presentation of the Diseases of the Genito-Urinary Organs, of the Venereal Diseases, and of the 
Affections of the Skin. 

Having secured the collaboration of well-known authorities in the branches represented in the 
undertaking, the Editors have not restricted the Contributors in regard to the particular views set 
forth, but have offered every facility for the free expression of their individual opinions. The work 
will therefore be found to be original, yet homogeneous and fully representative of the several depart- 
ments of medical science with which it is concerned. 
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I AMERICAN TEXT-BOOK OP GVNECOLOQV, MEDICAL AND 
SURGICAL. 

Edited by J. M, Baldy, M.D. , Professor of Gynecology in the Phila- 
delphia Polyclinic, etc. Handsome imperial octavo volume of over 
700 pages, with 360 illiist rat ions in text, and 37 colored and half-lone 
plates. Cloth, f6.oo net; Sheep or Half Morocco, ;f7.oo net, Sclii 
by Suhstription. 

re of Ihc leit mHy be judged from ils nuthorahip ; the dislinEuished Americao 
have compiled ihis publication have done tbeir work well, tt is well in- 
dexed, — an impottanl feature in a work, essenliallf intended for relerence. . . Tbe 
' work is yery fully illustrated, and the wood>euts and plates are of high eicellence. . . . 
This addition to medical literature deserves favorable comment." — British Medical JtutiutL 
" It is practical from beginning lo end. lis descriptions of [onditions, its rccommen- 
ms for treatment, and above all the necessary technique of different apcraliont, are 
clearly and admirably presented. . It is well up lo the most advanced views nf the 
day. and embodies all tbe essential points of advanced American gynecology. It is destined 
to make and hold a place In gynecological literature which will be peculioily its own." — 
cw York. 

AN AMERICAN TEXT-BOOK OP LEGAL MEDICINE AND TOXI- 
COLOGY. 

Edited by Frederick Peterson, M.D., Clinical Professor of Mental 
"■ n the Woman's Medical College, New York ; Chief of Clinic. 

Nervous Department, College of Physicians and Surgeons, New York ; 
and Walter S, Haines, M. D.. Professor of Chemi-'stry, Pharmacy, and 
Toxicology in Rush Medical College, Chicago. In Preparation. 

, AN AMERICAN TEXT-BOOK OP OBSTETRICS. 

Edited by Richard C. Norris, M.D.; Art Editor, Robert L. Dick- 
inson, M.D. One handsome imperial octavo volume of over 1000 
pages, with nearly 900 beautiful colored and half-tone illustrations. 
Cloth, /7.00 net ; Sheep or Half Morocco, $8.00 net. Sold by Sub- 
seripiion. 

"Permit me to say that your American Text- Book of Obstetrics is the most mngnificent 
medical work that 1 have ever seen. I congrutuUte you and thank you for this supcib work, 
which alone is sufficient to place you tiisl in the ranks of medical pub1i)>hers," — Alexanuer 
J, C Skene, Professor of Gynecology in ihe Long hiand College Hospital, Brooklyn, N. Y. 

" This is the most sumptuously illustrated work on niidwifcTy that bus yet appeared. Id 
[he number, the excellence, and the beauty of production of the illustrations it far suqiasses 
every other book apon the suligect. This feature alone makes it a work which no medical 
librajy should omit to purdiase.'' — British Medical Janrnal. 

"The obstetrician and the general pr'Ctitioncr will (ind this book not only a pleas^int 
and interesting volame, but the most valuable of its kind, both on account of Ihe wide 
experience of the several authors and liecause of tbe attractiveness and aciuracy ol its 
illustrations. . . . As an authority, as a book of reference, as a ' working book " for the 
Mudeni or practitioner, we commend it because we believe there is no better." — American 
Jeamal if Ike Me-lical Scieat/s. 

AN AMERICAN TEXT-BOOK OP PATHOLOGY. 

Edited by John GuitEras, M H., Professor of General Pathology and 
of Morbid Anatomy in the University of Pennsylvania; and David 
RiESMAN, M.D., Demonstrator of Pathological Histology in the 
University of Pennsylvania. In Pre fa ration. 
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AN AMERICAN TEXT-BOOK OF PHYSIOLOGY. 

Edited by William H. Howell, Ph.D.. M.D., Professor of Physiology 
in the Johns Hopkins University, Baltimore, Md. One handsome 
imperial octavo volume of 1051 pages. Illustrated, Cloth, f6.oo 
net; Sheep or Half Morocco, ^7,00 net. Sold by Sub serif Han. 

"The present volume coostitulea praclically ■ new departure in pbysiologicat lext'fl 
boolu, on the lines which have alteiul)' proved .successful in medicine and surgery. Its valoV^ 
as a wotit of reference for ibe physician or palhologisl is very greal. We c»n commend % 
most heartily, not only to all students of physiology, bul to every physician and pBtbologut,J 
aa a valuable and comprehensive worl( of reference, written by men who are of eminenlfl 
■ulhority in their own special subjects." — LohJoi Lanctl. 

"To [he practitioner of medicine and lo the advanced student this volume constilutet, I 
believe, Ibe best exposition of the present status of the science of pbyajologj ii '*~ 
[lisb language. "^American JoHmnl of thr Mfdiial Sntttcti. 

The book is certainly the best thing in the way of physiological teil-boobs 
cabas produced." — Edinburgh MtJkal Journal. 

AMERICAN TEXT-BOOK OF SURGERY. Second Edition. 

Edited by William W. Kf.i:n. M,D.. I.L.D., and J. William White, 
M.y., Ph.D. Handsome imperial octavo volume of 1150 pages, with 
500 wood-cuts in the text, and 39 colored and half-tone plates. 
Thoroughly revised and enlarged, with a section devoted to " The'Use 
of the Rontgen Rays in Surgery." Cloth, ^7.00 net; Sheep or Half 
Morocco, J8.00 net. Sold by Subscription. 
" Personally, I should not mind it being called THE Text-Book (instead of A Text- 
book), for 1 know of no single volume which contains so readable and complete an accouol 
of the science and art of Surgery as this does,"— Edmond OWEN, K.R.C.S., <Uir(il*«-q/^/i* 
Beard of ExamiHtrs of the Reyal College of Surgeoni, EnglnHd. 

" If this leit-book is a fair reflex of the present position of Americui surgery, we must 
admit it is of a very high order of merit, and that English surgeons will have lo look very 
carefully to [heir laurels if ihey are to preserve a positioit in the van of surgical practice." — 
London Lancet. 

"This book marks an epoch in American book-making. All in all, the book ii dis- 
tinctly the mast salisfactoiy uork on modem surgery with nliich we are familiar. It is 
thorough, complete, and condensed." — Boston M/dical and Surgiinl Jouitial. 

AN AMERICAN TEXT-BOOK OF THE THEORY AND PRACTICE 
OF MEDICINE. 

Edited by Wii,ll\m Peppek, M.D,, LL.D.. Professor of the Theory 
and Practice of Medicine and of Clinical Medicine in the University 
of Pennsylvania. Two handsome imperial octavo volumes of about 
1000 pages each. Illustrated. Prices |)er volume ; Cloth, J5.00 net j 
Sheep or Half Morocco, |6.oo net. Sold by Subscription. 

m quite sure it will commend itself both (o praciiiioners and students of medrcln^ 
1 become one of our moat popular text-hooks." — ALMitD LooMis, M.D., LI..D., Aw- 
r of Falkolegy and Practice of Medidnt, Cnivfrsity of the City of Nf^o Yark. 

Ve reviewed the firat volume of this work, and said: ' It is undoubtedly one of tha 
It-books on the practice of medicine which we possess.' A consideration uf the 
tmd last volume leads us lo modify Ihat verdict and to Say that Che completed work is 
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opinion llie best of its kind it has e 



r been our fortune Ic 
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:an physicians can look with pride upon the work of Dr. Pepper 
ll brings our knowledge down to the present hour, and bus 
rnlly practical slaodpoinl. ' ' — Medical Record, New York. 
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AN AMERICAN VEAR-BOOK OP MEDICINE AND SURGERY. 

A Yearly Digest of Scientific Progress and Authoritative Opinion in all 
brandies of Medicine and Surgery, drawn from journals, monographs, 
and text-books of the leading American and Foreign authors and 
investigators. Collected and arranged, with critical editorial com- 
i, by eminent American specialists and teachers, under the general 
editorial charge of George M. Gould, M.D. One handsome imperial 
octavo volume of about 1200 pages. Unifqrm in style, size, and 
general make-up with the " Araerican Text-Book" Series, Cloth, 
^6.50 net; Half Morocco, 17.50 net. Sold by Subscription. 
" It is difHcull lo know which la admire mnsl — the research and indusir; of Che distin- 
guished band of experts whom Ltr. Gould has enlisted in the service of the Vear-Book, or the 
wealth and abundance oS llie contrihulions lo every deportment of science that have beect 
deemed worthy of analysis, . It is much more Ihoii a mere compilation of abstiacls, 

for, as each section is entnisted to experienced and able contributorn, the reader has the 
advantage of certain criticat conunentuies and expositions . . proceeding from writers 

fully qualilied 10 perform itiese tasks, . . , It is emphatically a book which ^ould lind 
a place in every medical library, and is in several respects more useful than the famous 
'JohrbQcher' of Germany." — London Lancil. 

ANDERS' PRACTICE OF MEDICINE. 

A Text-Book of the Practice of Medicine. By James M, Anders, 
M.D., Ph.D., LL,D., Professor of the Practice ol" Medicine and of 
Clinical Medicine, Medico-Chirurgical College, PhiladeliJhia. In one 
handsome octavo volume of 1287 pages, fully illtistrated. Cloth, 
85, 50 net ; Sheep or Half Morocco, ^6. 50 net. 
■' We know of no recent author who has as effectively succeeded in bringing the new 
facts and ideas together, weaviog them with the substantial resliliea of the old, in belter fonu. 
The concise character of the text, the clearness with which its ideas are expressed, the 
ingenious arrangement of its data, the completeness of its detail, the order of sequence of 
its topics, and the whole general appearance of the volume tell of careful, conscientious wott 
done by him. His tables for aiding in dilferenlial diagnosis, his association of clinical symp- 
is with the morl»d lesions that accompany them, his tested therapeutic formula:, his appro- 
tte illustrations, his hbcteriology. and his modem orthography have made of it a fully up- 
late, haody teit-hook for the general practiiioner," — Aaitrican Mcdiio- Surgical BulUtin, 

ASHTON'S OBSTETRICS. Third Edition, Revised. 

Essentials of Obstetrics. By W. Easterly Ashton, M.D., Pro- 
fessor of Gynecology in the Medico-Chirurgical College, Philadelphia. 
Crown octavo, 253 pages; 73 illttst rat ions. Cloth, ^1.00; interleaved 
for notes, 51,25- 

[See Saunders' Question- Campends, page ii.] 

■' Embodies the whole subject in a nutshell. We cordially recommend it lo our read- 
ers." — Chiiago MiJicul Timei. 

BALL'S BACTERIOLOQY. Third Edition, Revised. 

Essentials of Bacteriotogy ; a Concise and Systematic Introduction 
to the Study of Micro-organisms, By M. V. Ball, M.D., Bacteriol- 
ogist to St, Agnes' Hospital, Philadelphia, etc. Crown octavo, ai8 
pages; 82 illustrations, some in colors, and 5 plates. Cloth, ji.oo; 
interleaved for notes, $1.25. 

[See Saunders' Queslion-Cotnpertds, page 21.] 

'■ The gtndenl or pmctitionei cnn readily obtain a knowledge of the subject fmm 11 pcTOmI 
his book. The illusttBtions arc clear and satisfactory," — lilfjital Record, New Vm' 
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BASTIN'S BOTANY. 

Laboratory Exercises in Botany. By Edson S. Rkstin, M.A., 
late Professor of Materia Medica and Botany, Philadelphia Collie of 
Phannacy. Octavo volume of 536 pages, with 87 plates. Cloth, $2,^0. 

*' It is nnqoestioaahlT the best text-book 00 the subject that has vet appealed. T^ 
work is eminentlT a pra<^ical one. We regaid the issoance of this book as an impoitant 
event in the historr of pharnucentica] teaching in this coontrr, and predict for it an onquali^ 
fied success.** — Alummi Report to the Philadelphia Colu^e of Phartma*y\ 

*' There is no work like it in the pharmaceutical or botanical literature of this country, 
and we predict for it a wide circulation.** — Ameruam Journal 0/ Pharmacy, 

BECK'S SURGICAL ASEPSIS. 

A Manual of Surfrfcal Asepsis. By Carl Beck, M.D., Surgeon to 
St. Mark's Hospital and the New York German Poliklinik, etc. 306 
pages; 65 text-illustrations, and 12 full- page plates. Cloth, $1.25 net. 



• " An excellent exposition of the * very latest * in the treatment of wounds as 
hj leading Oerman and American surgeons." — Birmingham (Eng.) Medical Kefietc, 

** This little volume can be recommended to any who are desirous of learning the details 
of asepsis in surgery, for it will serve as a trustworthy guide.** — LomJom Lam^et, 

BOISLINIERE'S OBSTETRIC ACCIDENTS, EMERGENCIES, AND 
OPERATIONS. 

Obstetric Accidents, Emergencies, and Operations. By L. Ch. 

BoisLiNiERE, M.D., late Emeritus Professor of Obstetrics, St. Ix>uis 
Medical College. 381 pages, handsomely illustrated. Cloth, ^2.00 net. 

"It is clearly and concisely written, and is evidently the work of a teacher and practi- 
tioner of large experience.'* — British Mediirai Journal. 

** A manual so useful to the student or the general practitioner has not been brought to 
our notice in a long time. The held embraced in the title is covered in a terse, interesting 
way." — Yale Medical Journal, 

BROCKWAY'S MEDICAL PHYSICS. Second Edition, Revised. 

Essentials of Medical Physics. By Fred J. Brockway, M.D., 
Assistant Demonstrator of Anatomy in the College of Physicians and 
Surgeons, New York. Crown octavo, 330 p>ages ; 155 fine illustrations. 
Cloth, $1.00 net ; interleaved for notes, $1.25 net. 

[See Saunders^ Question- Compends, page 21.] 

•* The student who is well versed in these pages will certainly prove qualified to com- 
prehend with ease and pleasure the great majority of questions involving physical principles 
likely to be met with in his medical studies." — American Practitioner and Aews, 

" We know of no manual that affords the medical student a l>etter or more concise 
exposition of physics, and the book may be common(le<l as a most satisfacti>ry presentation 
of those essentials that are requisite in a course in medicine." — Xew York A/tdica/ Jourma/^ 

** It contains all that one need know on the subject, is well written, and is copiously 
illustrated." — Medical Record^ New York. 

BURR ON NERVOUS DISEASES, 

A Manual of Nervous Diseases. By Chari.r.s W. Burr, M.D., 
Clinical Professor of Nervous Diseases, Medico-Chirurgiral C'ollege, 
Philadelphia; Pathologist to the Orthoix^dic Hospital and Infirmary 
for Nervous Diseases ; Visiting Physician to St. Joseph's Hospital, etc. 
In Preparation, 






[ BUTLER'S MATERIA MEDICA, THERAPEUTICS, AND PH. 
MACOLOOV. 
A Text-Book of Materia Medica. Therapeutics, and Pharma- 
cology. By George F. BuxLJiR, Ph.(;., M.D., Professor of Materia 
Medica and of Clinicai Medicine in the College of Physicians and 
Surgeons, Chicago; Professor of Materia Medica and Therapeutics. 
Northwestern University, Woman's Medical Schoo), etc. Octavo, 858 
pages, illustraled. Cloth, I4.00 net; Sheep, J5.00 net. 
A clear, concise, and pnclical lext-book, odapled for pennuienl reference nn less than 
ir the requirements of the class-room. The airangement (embodyiog the synlhelic cla&sifi- 
I cation of drugs baaed upon therapeutic afiinilies| is believed to be at once the most philo- 

I lopbicitl anil rational, as well a;, Ihu best cnlculaled lo engage Ibe inlerest of those "^ '~ 

.1 ^--c aluJy of the subject is wonl to ollet nu little perplenily. Special allei 

o the i'harniaccutieal seclioii, which is csceptioiially lucid and complete 

CASSELBERRY ON THE NOSE AND THROAT. 

Diseases of the Nose and Throat. By W. E. Casselbgrrv, 

fessor of Laryngology and Rhinology in the Northwestern Uni' 
Medical School, Chicago, /n Prfparation. 

CERNA ON THE NEWER REMEDIES. Second Edition, Revised. 
Notes on the Newer Remedies, their Therapeutic Applications 
and Modes of Administration. By David Cekna, M.U., I'h.D., 
formerly Demonstrator of and Lecturer on Experimental Therapeutics 
in the University of Pennsylvania ; Demonstrator of Physiology in the 
Medical Department of the University of Texas. Rewritten and 
greatly enlarged. Post-octavo, 253 pages. Cloth, f 1.15. 
"Thcic ' Notes ' will be foand very useful to practitioneis who lake no mteresl in the 

many newer remedies of the present day." — Edinburgh Medical Jouriiitl. 

" The U|ipenrance of Ihi« new edition of Dr. Cerna's very valuable work ihowi that It 

Is pn>]icrly appreciaicd. The book ouglil to be in the possession of eveiy practising 

cian."^ — ht'ete York Medical Journal. 

CHAPIN ON INSANITY. 

A Compendium of Insanity- By John B. Chahn, M.D. 

Physician-in-Chief, Pennsylvania Hospital for the Insane 1 late Physi- 
cian-Superintendent of the WilJard State Hospital, New York ; Hon- 
orary Member of the Medico -Psychological Society of Great Britain, 
of the Society of Mental Medicine of Belgium, etc. In Frefaratien. 
va a condensed and concise form, a campendiuni of Diseases of 
il use and aid of physicians and siudcnls. 'Ille work will aim 
if the legal profusion oud lo [liose who. in llieir lelalion 
' ■ ' ' ie, oflen desire 10 acquire sonie practical 
' be understood by the Don-protesslonal r 



that It J 



I prove valuable to 

Insane and lo those supiiosed 
of iiisanily presen ' 

CHAPMAN'S MEDICAL JURISPRUDENCE AND TOXICOU 
Second Edition, Revised. 
Medical Jurisprudence and Toxicology. By Hekrv C. CHAn 
M.D,, Professor of Institutes of Medicine and Medical Jul' 
in the Jefferson Medical College of Philadelphia. 154 pages, with J 
illustrations and 3 full-page plates in colors. Cloth, S'-SO "*'■ 
"The best book of its class for the undei^raduate that we know of." — Nra I 
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CHURCH AND PETERSON^S NERVOUS AND MENTAL DISEASES. 

Nervous and Mental Diseases. By Archibald Church, M.D., 
Professor of Mental Diseases and Medical Jurisprudence in the North- 
western University Medical School, Chicago ; and Frederick Peter- 
son, M.D., Clinical Professor of Mental Diseases in the Woman's 
Medical College, New York ; Chief of Clinic, Nervous Department, 
College of Physicians and Surgeons, New York. In Preparation, 

CLARKSON'S HISTOLOGY. 

A Text-Book of Histology, Descriptive and Practical. By 

Arthur Clarkson, M.B., CM. Edin., formerly Demonstrator of 
Physiology in the Owen's College, Manchester; late Demonstrator of 
Physiology in Yorkshire College, Leeds. Large octavo, 554 pages; 
22 engravings in the text, and 174 l^eautifully colored original illustra- 
tions. Cloth, strongly bound, $6.00 net. 

<* The work must be considered a valuable addition to the list of available textbooks, 
and is to be highly recommended." — New York Medical Journal. 

•*This is one of the best works for students we have ever noticed. We pre<lict that the 
book will attain a well-deserved popularity among our students." — Chicai^o Medical /Recorder. 

*'The volume is a most valuable addition to the armamentarium of the teacher." — 
Brooklyn Medical Journal. 

CLIMATOLOQY. 

Transactions of the Eighth Annual Meeting of the American 
Climatological Association, held in Washington, September 22-25, 
1 89 1. Forming a handsome octavo volume of 276 i:)ages, uniform with 
remainder of series. (A limited quantity only.) Cloth, $1.50. 

COHEN AND ESHNER'S DIAGNOSIS. 

Essentials of Diagnosis. By Solomon Solis-Cohen, M.D., Pro- 
fessor of Clinical Medicine and Applied Therapeutics in the Philadel- 
phia Polyclinic; and Augustus A. Eshner, M.D., Instructor in Clinical 
Medicine, Jefferson Medical College, Philadelphia. Post-octavo, 382 
pages; 55 illustrations. Cloth, $1.50 net. 

[See Saunders' Question- Compendsy page 21.] 

"We can heartily commend the l)ook to all those who contemplate purchasing a *com- 
pend.' It is modern and complete, and will give more satisfaction than many other works 
which are perhaps too prolix as well as behind the times." — Medical Kei'iew^ St. Louis. 

CORWIN'S PHYSICAL DIAGNOSIS- 

Essentials of Physical Diagnosis of the Thorax. By Arthur 
M. CoRWiN, A.M., M.D., Demonstrator of Physical Diagnosis in Rush 
Medical College, Chicago ; Attending Physician to Central Free Dis- 
pensary, Department of Rhinology, laryngology, and Diseases of the 
Chest, Chicago. 200 pages, illustrated. Cloth, flexible covers, $1.25 net. 

** It is excellent. The student who shall use it as his guide to the careful study of 
phjrsical exploration upon normal and ahnonnal subjects can scarcely fail to acquire a good 
working knowledge of the subject." — Philadelphia Polyclinic. 

**A most excellent little work. It brightens the memory of the differentia] diagnostic 
signs, and it arranges orderly and in sequence the various objective phenomena to logical 
solution of a careful diagnosis. ' ' — Journal of Nervous and Mental Disecues. 
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CRAQIN'S QYNi4BCOLOQY. Fourth Editloo, Revised. 

Essentials of Qyiuecoiosy. By Edwin B. Cragin, M.D., Attend* 
ing Gynaecologist, Roosevelt Hospital, Out-P^tients' Department, New 
York, etc. Crown octavo, 200 pages ; 62 fine illustrations. Cloth, 
$1.00; interleaved for notes, $1.25. 

[See Saunders^ Question- Campends, page 21.] 

*' A hjDidy Tolnine, and a distinct impromnent on students* compends in gencraL No 
anthor who was not himself a practical gynecologist could have consulted the student's needs 
so tboronghly as Dr. Cragin has done/* — Mediad Retard^ New York. 

OHWICSHANK'S BACTERIOLOGY. 

A Text-Book of Bacterioiosy. By Edgar M. Crookshakk, M.B., 
Professor of Comparative Piithology and Bacteriology, King's College, 
London. Octavo volimie of 700 pages, with 273 engraWngs and 22 
original colored plates. Cloth, $6.50 net; Half Morocco, 57.50 net. 

^ To the student who wishes to obtain a good resumi of what has been done in bacteri- 
dogy, or who wishes an accurate account of the rarious methods of research, the book woKf 
be recommended with confidence that he will find there what he requires."' — London Lamcti^ 

Dacosta's surgery. 

A Manual of Surgery, General and Operative. By John 
Chalmers DaCosta, M.D., Clinical Professor of Surgerj-, Jefferson 
Medical College, Philadelphia ; Surgeon to the Philadelphia Hospital, 
etc. Handsome volume of 810 pages; 188 illustrations in the text, 
and 13 full-page plates in colois. Cloth, $2.50 net. 

'* We know of no small work on surgery in the English language which so well fulfils 
the requirements of the OKxlem studenL^' — Medico- Chirurgical Joumaly Bristcd, England. 

DE SCHWEINITZ ON DISEASES OF THE EYE. Second Edition, 
Revised. 

Diseases of the Eye. A Handbook of Ophthalmic Practioe. 

By G. E. DE ScHWEiNiTZ, M.D., Professor of Ophthalmology in the 
Jefferson Medical College, Philadelphia, etc. Handsome royal octavo 
volume of 679 pages, with 256 fine illustrations and 2 chromo- litho- 
graphic plates. Cloth, ^.00 net ; Sheep or Half Morocco, $5.00 net. 

<* .\ clearly written, comprehensive manual. One which we can commend to students 
as a reliable text-book, written with an evident knowledge of the wants of those entering 
upon the study of this special branch of medical science/* — British Medittd Journal. 

*•*■ A work that will meet the requirements not only of the specialist, but of the general 
practitioner in a rare degree. I am satisfied that unusual success awaits it.'* — William 
Pepper, M.D., Professor of tht Theory and Practice of Medicine and Clinical Atedidme^ 
University of Pennsylvania. 

DORLAND'S OBSTETRICS. 

A Manual of Obstetrics. By W. A. Newhan Dorland, M.D., 
Assistant Demonstrator of Obstetrics, Universitv of Pennsvlvania ; 
Instructor in Gynecology in the Philadelphia Polyclinic. 760 pages; 
163 illustrations in the text, and 6 full-page plates. Cloth, $2.50 net. 

•* By far the best book on tliis subject that has ever come to our notice.*' — American 
Medical Rez-ieu\ 

** It has rarely l^een our duty to review a book which has given us more pleasure in hs 
perusal and more satisfaction in its criticism. It is a veritable encyclopedia of knowledge^ 
a gold mine of practical, concise thoughts.*' — American Medic^Swrgical BuUetim^ 
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FROTHINQHAM*S QUIDB FOR THE BACTERIOLOQIST. 

Laboratory Guide for tbe Bacterioloi^ist. By Langdon Froth- 
INGHAM, M.D.V., Assistant in Bacteriology and Veterinary Science, 
Sheffield Scientific School, Yale University. Illustrated. Cloth, 75 cts. 

" It is a convenient and useful little work, and will more than repay the outlay neces> 
sary for its purchase in the saving of time which would otherwise he consumed in looking 
up the various points of technique so clearly and concisely laid down in its pages.'* — Amtri' 
can Medico- Surgical Bulletin, 

QARRIQUES' DISEASES OP WOMEN. Second Edition, Revised. 

Diseases of Women* By Henry J. Garrigues, A.M., M.D., Pro- 
fessor of Gynecology and Obstetrics in the New York School of 
Clinical Medicine; Gynecologist to St. Mark's Hospital and to the 
German Dispensary, New York City, etc. Handsome octavo volume 
of 728 pages, illustrated by 335 engravings and colored plates. Cloth, 
^4.00 net; Sheep or Half Morocco, $5.00 net. 

'* One of the best text-books for students and practitioners which has been published in 
the English language ; it is condensed, clear, and comprehensive. The profound learning 
and great clinical experience of the distinguished author find expression in this book in a 
most attractive and instructive form. Young practitioners to whom experienced con3ultants 
may not be available will Hnd in this book invaluable counsel and help." — Thad. A. 
Rkamy, M.D., LL.D., Professor of Clinical Gynecology ^ Medical College of Ohio. 

QLEASON'S DISEASES OP THE EAR. Second Edition, Revised. 

Essentials of Diseases of the Ear. By E. 6. Gleason, S.B., 
M.D., Clinical Professor of Otology, Medico-Chinirgical College, 
Philadelphia ; Surgeon-in-Charge of the Nose, Throat, and Ear Depart- 
ment of the Northern Dispensary, Philadelphia. 208 pages, with 
114 illustrations. Cloth, $1.00 ; interleaved for notes, $1.25. 

[See Saunders^ Question- CompendSy page 21.] 

** It is just the book to put into the hands of a student, and cannot fail to give him a 
useful introduction to ear-affections ; while the style of question and answer which is adopted 
throughout the book is, we l)elieve, the best method of impressing facts permanently on the 
mind. " — Liverpool Medico- Chirurgical Journal, 

QOULD AND PYLE'S CURIOSITIES OF MEDICINE. 

Anomalies and Curiosities of Medicine. By George M. Gould, 
M.D., and Walter L. Pyle, M.D. An encyclopedic collection of 
rare and extraordinary cases and of the most striking instances of 
abnormality in all branches of Medicine and Surgery, derived from an 
exhaustive research of medical literature from its origin to the present 
day, abstracted, classified, annotated, and indexed. Flandsofne im- 
perial octavo volume of 968 pages, with 295 engravings in the text, 
and 12 full-page plates. Cloth, J6.00 net; Half Morocco, $7.00 net. 
Sold by Subscription. 

"One of the most valuable contributions ever made to medical literature. Il is, .10 far 
as we know, absolutely unique, and every page is a« fascinating; as a novel. Not aUme for 
the medical profession has this volume value: it will serve as a Ixxjk of reference for all who 
are interested in general scientific, sociologic, or medico-legal tJ^pics." — Brooklyn Medical 
Journal. 

"This is certainly a most remarkable and interesting volume. It stands alone among 
medical literature, an anomaly on anomalies, in that there is nothing like it rlsewhere in 
medical literature. It is a (>ook full of revelations from its first to its last page, and cnnnol 
bat interest and sometimes almost horrify iu> readers.*' — American Medico- Surgical Bulletin, 
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GRIFFIN'S MATERIA MEDICA AND THERAPEUTICS. 

Manual of Materia Medica and Therapeutics* By Henry A. 
Griffin, A.B., M.D., Assistant Physician to the Roosevelt Hospital, 
Out-Patient Department, New York City. In Preparation, 

GRIFFITH ON THE BABY. 

The Care of the Baby. By J. P. Crozer Griffith, M.D., Clini- 
cal Professor pf Diseases of Children, University of Pennsylvania ; 
Physician to the Children's Hospital, Philadelphia, etc. i2mo, 392 
pages, with 67 illustrations in the text, and 5 plates. Cloth, $1.50. 

" The best book for the use of the young mother with which we are acquainted. . . . 
There are very few general practitioners who could not read the book through with advan- 
tage.*' — Archives of Pediatrics. 

** The whole book is characterized by rare good sense, and is evidently written by a 
master hand. It can be read with benefit not only by mothers but by medical students and 
by any practitioners who have not had lai^ o]^x>rtunities for observing children.** — Amm- 
can Journal 0/ Obstetrics. 

GRIFFITH'S WEIGHT CHART. 

Infant's Weight Chart. Designed by J. P. Crozer Griffith, M. D. , 
Clinical Professor of Diseases of Children in the University of Penn- 
sylvania, etc. 25 charts in each pad. Per pad, 50 cents net. 

A convenient blank for keeping a record of the child's weight during the first two years 
of life. Printed on each chart is a curve representing the average weight of a healthy infant, 
so that any deviation from the normal can readily be detected. 

GROSS, SAMUEL D., AUTOBIOGRAPHY OF. 

Autobiography of Samuel D. Gross, M.D., Emeritus Professor of 
Surgery in the Jefferson Medical College, Philadelphia, with Remi- 
niscences of His Times and Contemporaries. Edited by his Sons, 
Samuel W. Gross, M.D., LL.D., late Professor of Principles of Sur- 
gery and of Clinical Surgery in the Jefferson Medical College, and 
A. Haller Gross, A.M., of the Philadelphia Bar. Preceded by a 
Memoir of Dr. Gross, by the late Austin Flint, M.D., LL.D. In 
two handsome volumes, each containing over 400 pages, demy octavo, 
extra cloth, gilt tops, with fine Frontispiece engraved on steel. Price 
per volume, $2.50 net. 

" Dr. Gross was perhaps the most eminent exponent of medical science that America 
has yet produced. Flis Autobiography, related as it is with a fulness and completeness 
seldom to be found in such works, is an interesting and valuable book. He comments on 
many things, especially, of course, on medical men and medical practice, in a very interest- 
ing way." — The Spectator , London, England. 

HAMPTON'S NURSING. 

Nursing : Its Principles and Practice. By Isabel Adams Hamp- 
ton, Graduate of the New York Training School for Nurses attached 
to Bellevue Hospital ; Superintendent of Nurses, and Principal of the 
Training School for Nurses, Johns Hopkins Hospital, Baltimore, Md. 
i2mo, 484 pages, profusely illustrated. Cloth, $2.00 net. 

" Seldom have we perused a book upon the subject that has given us so much pleasure 
as the one before us. We would strongly urge upon the members of our own profession the 
need of a book like this, for it will enable each of us to become a training school in hhn- 
self." — Ontario Medical Journal. 
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HARE'S PHYSIOLOGY. Fourth Edition, Revised. 

Essentials of Physiolog:y. By H. A. Hare, M.D., Professor of 
Therapeutics and Materia Medica in the Jefferson Medical College of 
Philadelphia; Physician to the Jefferson Medical College Hospital. 
Containing a series of handsome illustrations from the celebrated 
**Icones Nervorum Capitis" of Arnold. Crown octavo, 239 pages. 
Cloth, $1.00 net; interleaved for notes, $1.25 net. 

[See Saunders^ Question- Compends, page 21.] 

"The best condensation of physiological knowledge we have yet seen.*' — Medical 
Record^ New York. 

HART'S DIET IN SICKNESS AND IN HEALTH. 

Diet in Sickness and in Health. By Mrs. Ernest Hart, formerly 
Student of the Faculty of Medicine of Paris and of the London School 
of Medicine for Women ; with an Introduction by Sir Henry 
Thompson, F. R. C. S. , M. D. , London. 220 pages ; illustrated. Cloth, 
$1.50. 

" We recommend it cordially to the attention of all practitioners ; both to them and to 
their patients it may be of the greatest service." — New York Medical Journal. 

HAYNES' ANATOMY, 

A Manual of Anatomy. By Irving S. Haynes, M.D., Adjunct 
Professor of Anatomy and Demonstrator of Anatomy, Medical Depart- 
ment of the New York University, etc. 680 pages, illustrated with 42 
diagrams in the text, and 134 full-page half-tone illustrations from 
original photographs of the author's dissections. Cloth, $2.50 net. 

" This book is the work of a practical instructor — one who knows by experience the 
requirements of the average student, and is able to meet these requirements in a very satis- 
factory way. The book is one that can be commended." — Afedical Record, New York. 

HEISLER'S EMBRYOLOGY, 

A Text-Book of Embryology. By John C. Heisler, M.D., Pro- 
fessor of Anatomy in the Medico-Chirurgical College, Philadelphia. 
In Preparation. 

HIRST'S OBSTETRICS. 

A Text-Book of Obstetrics. By Barton Cooke Hirst, M.D., 
Professor of Obstetrics in the University of Pennsylvania. In Prepa- 
ration. 

HYDE AND MONTGOMERY ON SYPHILIS AND THE VENEREAL 

DISEASES. 

Syphilis and the Venereal Diseases. By James Nevins Hyde, 
M.D., Professor of Skin and Venereal Diseases, and Frank H. Mont- 
gomery, M.D., Lecturer on Dermatology and Gen i to- Urinary Diseases 
in Rush Medical College, Chicago, 111. 618 pages, profusely illustrated. 
Cloth, $2.50 net. 

** We can commend this manual to the student as a help to him in his study of venereal 
diseases. ' ' — Liverpool Medico- Chirurgical Journal. 

*'The best student's manual which has appeared on the subject.'* — Si. Louis Medical 
and Surgical Journal. 
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MACDONALD'S SURGICAL DIAGNOSIS AND TREATMENT. 

Surgical Diagnosis and Treatment. By J. W. Macdonald, M.D. 
Edin., L.R.C.S., Edin., Professor of the Practice of Surgery and of 
Clinical Surgery in Hamline University; Visiting Surgeon to St. 
Barnabas' Hospital, Minneapolis, etc. Handsome octavo volume of 
800 pages, profusely illustrated. Cloth, $5.00 net; Half Morocco, 
$6.00 net. 

** The rapid advances made in the art of surgery have caused the literature of the science 
to grow apace. Systems of surgery in many volumes, and text-books of large dimensions, 
are now deemed necessary to cover the field. The practical part of the sui^eon's work is, 
however, almost limited to two questions which he must answer every time his professional 
advice or help is sought. The first question is, * What is the disease or injury?' The 
second question is, * What is the proper treatment ? ' 

** While I would not for a moment underestimate the importance of a profound study 
of the principles of surgery, of surgical pathology, or of bacteriology the present work will 
be confined to a solution of the two questions just mentioned, with the view of putting into 
the hands of students and practitioners a single volume containing the most practical part 
of practical surgery." — From the Author^ s Preface. 

MALLORY AND WRIGHT'S PATHOLOQICAL TECHNIQUE. 

Pathological Technique. By Frank B. Mallory, A.M., M.D., 
Assistant Professor of Pathology, Harvard University Medical School ; 
and James H. Wright, A.M., M.D., Instructor in Pathology, Harvard 
University Medical School. Octavo volume of 396 pages, handsomely 
illustrated. Cloth, $2.50 net. 

" I have been looking forward to the publication of this book, and I am glad to say that 
I find it to be a most useful laboratory and post-mortem guide, full of practical information, 
and well up to date." — William H. Welch, Professor of Pathology^ Johns Hopkins Uni- 
versity ^ Baltimorey Md. 

MARTIN'S MINOR SURGERY, BANDAQINQ, AND VENEREAL 
DISEASES. Second Edition, Revised. 

Essentials of Minor Surgery, Bandaging, and Venereal 
Diseases. By Edward Martin, A.M., M.D., Clinical Professor of 
Genito-Urinary Diseases, University of Pennsylvania, etc. Crown 
octavo, 166 pages, with 78 illustrations. Cloth, $1.00 ; interleaved for 
notes, $1.25. 

[See Saunders' Question- CompendSy page 21.] 

** A very practical and systematic study of the subjects, and shows the author's famil- 
iarity with the needs of students." — Therapeutic Gazette. 

MARTIN'S SURGERY. Sixth Edition, Revised. 

Essentials of Surgery. Containing also Venereal Diseases, Surgi- 
cal Landmarks, Minor and Operative Surgery, and a complete de- 
scription, with illustrations, of the Handkerchief and Roller Bandages. 
By Edward Martin, A.M., M.D., Clinical Professor of Genito- 
Urinary Diseases, University of Pennsylvania, etc. Crown octavo, 338 
pages, illustrated. With an Appendix containing full directions for the 
preparation of the materials used in Antiseptic Surgery, etc. Cloth, 
$1.00; interleaved for notes, ;gi.25. 

[See Saunders^ Question- Compends, page 21.] 

*' Contains all necessary essentials of modem surgery in a comparatively small space. 
Its style is interesting, and its illustrations are admirable." — Medical and Surgital ReporUr. 
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MCFARLAND*S PATHOGENIC BACTERIA. 

Text-Book upon the Pathosrenic Bacteria. Specially written 
for Students of Medicine. By Joseph McFarland. M.IX. IV> 
fessor of Pathology and Bacteriology in the Medico-Chirurgical College 
of Philadelphia, etc. Octavo volume of 359 t>ages» finely illustrated. 
Cloth, $2.50 net. 

** Dr. McFarland has treated the subject in a systematic manner* am) has succeeiletl in 
presenting in a concise and readable form the essentials uf bacteriology up to date. .Alto 
getber, the book is a satisfactory one, and I shall take pleasure in recommending it to the 
students of Trinity College."— H. B. Anderson, M.D., Professor of Paikolcgy ana Au- 
ierio^cgYt Trinity Medical ColU^gy Toronto. 

MEIQS ON FEEDING IN INFANCY. 

Feedins^ in Early Infancy. By Arthur V. Meigs, M.D. Round 
in limp cloth, flush edges, 25 cents net. 

"This pamphlet is worth many times over its price to the j»h>-sician. The authi^'s 
experiments and conclusions are original, and have been the means of doing much gooii.** — 
Medical Bulletin. 

MOORE'S ORTHOPEDIC SURGERY. 

A Manual of Orthoptic Surg^ery. By James E. Mo^mE, M,D., 
Professor of Orthopedics and Adjunct Professor of Clinical Surgery, 
University of Minnesota, College of Medicine and Surgery. Octavo 
volume of 356 pages, handsomely illustrated. Cloth, J2.50 net. 

A practical book based upon the author's experience, in which siH^ci;il stress is laid 
npon early diagnosis, and treatment such as can be carried out by the general practitiinKT. 
The teachings of the author are in accordance with his l>elief that true conservatism is to 
be found in the middle course between the surgeon who openUes too frequently and the 
orthopedist who seldom operates. 

MORRIS'S MATERIA MEDICA AND THERAPEUTICS. Fourth 
Edition, Revised. 

Essentials of Materia Medica, Therapeutics, and Prescription- 
Writing. By Henry Morris, M.D., late Demonstrator of Thera- 
f)eutics, Jefferson Medical College, Philadelphia; Fellow of the College 
of Physicians, Philadelphia, etc. Crown octavo, 250 pages. Cloth, 
|i.oo; interleaved for notes, J1.25. 

[See Satmd^rs' Question- Compends^ page 21.] 

" This work, already excellent in the old edition, has l)een largely impnwed by revl- 
non." — American Practitioner and A^ews. 

MORRIS, WOLFF, AND POWELL'S PRACTICE OF MEDICINE. 
Third Edition, Revised. 

Essentials of the Practice of Medicine. By Henry Morris, M. I)., 
late Demonstrator of Therapeutics, Jefferson Medical College, Phila* 
delphia; with an Appendix on the Clinical and Microscopic Kxaunna- 
tion of Urine, by Lawrence Wolff, M.I)., Demonstrator of Chemistry, 
Jefferson Medical College, Philadelphia. Knlarged by some 300 cs.sen- 
tial formulae collected and arranged by William M. Powell, M.D. 
Post-octavo, 488 Images. Cloth, $2.00. 

[See Saunders' Question- Compends, page 21.] 

" The teaching is sound, the presentation graphic ; matter full as can be desired, and 
style attractive." — American Practitioner and News. 
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MORTEN'S NURSE'S DICTIONARY. 

Nurse's Dictionary of Medical Terms and Nursing: Treat- 
ment* Containing Definitions of the Principal Medical and Nursing 
Terms and Abbreviations ; of the Instruments, Drugs, Diseases, Acci- 
dents, Treatments, Operations, Foods, Appliances, etc. encountered 
in the ward or in the sick-room. By Honnor Morten, author of 
**How to Become a Nurse,** etc. i6mo, 140 pages. Cloth, $1.00. 

" A handy, compact little volume, containing a large amount of general information, all 
of which is arranged in dictionary or encyclopedic form, thus facilitating quick reference. 
It is certainly of value to those for whose use it is published." — Chicago Clinical Rrvirw. 

NANCREDE'S ANATOMY. Fifth Edition. 

Essentials of Anatomy, including the Anatomy of the Viscera. 
By Charles B. Nancrede, M.D., Professor of Surgery and of Clini- 
cal Surgery in the University of Michigan, Ann Arbor. Crown octavo, 
388 pages; 180 illustrations. With an Appendix containing over 60 
illustrations of the osteology of the human body. Based upon Gray* s 
Anatomy, Cloth, jli.oo; interleaved for notes, $1.25. 

[See Saunders* Question- Compends^ page 21.] 

''For self-quizzing and keeping fresh in mind the knowledge of anatomy gained at 
school, it would not be easy to speak of it in terms too favorable. " — American Practitioner. 

NANCREDE'S ANATOMY AND DISSECTION. Fourth Edition. 

Essentials of Anatomy and Manual of Practical Dissection. 

By Charles B. Nancrede, M.D., Professor of Surgery and of Clinical 
Surgery, University of Michigan, Ann Arbor. Post-octavo ; 500 pages, 
with full-page lithographic plates in colors, and nearly 200 illustrations. 
Extra Cloth (or Oilcloth for the dissection -room), j;2.oo net. 

" It may in many respects be considered an epitome of Gray's popular work on general 
anatomy, at the same time having some distinguishing characteristics of its own to commend 
it. The plates are of more than ordinary excellence, and are of especial value to students 
in their work in the dissecting room." — Journal of the American Medical Association. 

NORRIS'S SYLLABUS OP OBSTETRICS. Third Edition, Revised. 

Syllabus of Obstetrical Lectures in the Medical Department 
of the University of Pennsylvania. By Richard C. Norris, 
A.M., M.D., Demonstrator of Obstetrics, University of Pennsylvania. 
Crown octavo, 222 pages. Cloth, interleaved for notes, $2.00 net. 

" This work is so far superior to others on the same subject that we take pleasure in 
calling attention briefly to its excellent features. It covers the subject thoroughly, and will 
prove invaluable both to the student and the practitioner." — Medical Record, New York. 

PENROSE'S DISEASES OF WOMEN. 

A Text-Book of Diseases of Women. By Charles B. Penrose, 
M.D., Ph.D., Professor of Gynecology in the University of Pennsyl- 
vania; Surgeon to the Gynecean Hospital, Philadelphia. Octavo 
volume of 529 pages, handsomely illustrated. Cloth, ^3.50 net. 

" The book is to be commended without reserve, not only to the student but to the 
general practitioner who wishes to have the latest and best modes of treatment explained 
with absolute clearness." — Therapeutic Gazette. 

** Taking it all in all, this is in our opinion one of the best works upon this subject that 
has appeared, and Mr. Saunders may feel justly proud of having the work issued from his 
press. " — Matthews'* Quarterly Journal. 
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POWELL'S DISEASES OP CHILDREN. Second Edition. 

Essentials of Diseases of Children. By William M. Powell, 
M.D., Attending Physician to the Mercer House for Invalid Women 
at Atlantic City, N. J. ; late Physician to the Clinic for the Diseases of 
Children in the Hospital of the University of Pennsylvania. Crown 
octavo, 222 pages. Cloth, |i.oo; interleaved for notes, $1.25. 

[See Saunders* Question- Compends^ page 21.] 

**G>ntains the gist of all the best works in the department to which it relates.** — 
American Practitioner and News. 

PRINGLE'S SKIN DISEASES AND SYPHILITIC AFFECTIONS. 

Pictorial Atlas of Skin Diseases and Syphilitic Affections 
(American Edition). Translation from the French. Edited by 
J. J. Pringle, M.B., F.R.C.P., Assistant Physician to the Middlesex 
Hospital, London. Photo-lithochromes from the famous models in 
the Museum of the Saint-Louis Hospital, Paris, with explanatory wood- 
cuts and text. Complete in 12 Parts. Price per Part, J3.00. 

** I strongly recommend this Atlas. The plates are exceedingly well executed, and will 
be of great value to all studying dermatology." — Stephen Mackenzie, M.D. (London 
Hospital). 

**The introduction of explanatory wood-cuts in the text is a novel and most important 
feature which greatly furthers the easier understanding of the excellent plates, than which 
nothing, we venture to say, has been seen better in point of correctness, beauty, and general 
merit." — New York Medical Journal, 

PYE'S BANDAGING. 

Elementary Bandaging and Surgical Dressing. With Direc- 
tions concerning the Immediate Treatment of Cases of Emergency. 
For the use of IJressers and Nurses. By Walter Pye, F.R.C.S., late 
Surgeon to St. Mary's Hospital, London. Small i2mo, with over 80 
illustrations. Cloth, flexible covers, 75 cents net. 

**The directions are clear and the illustrations are good." — London Lancet, 

**The author writes well, the diagrams are clear, and the book itself is small and port- 
able, although the paper and t}'pe are good." — British Medical Journal. 

RAYMOND'S PHYSIOLOGY. 

A Manual of Physiology. By Joseph H. Raymond, A.M., M.D., 
Professor of Physiology and Hygiene and Lecturer on Gynecology in 
the Long Island College Hos])ital ; Director of Physiology in the 
Hoagland Laboratory, etc. 382 pages, with 102 illustrations in the 
text, and 4 full-page colored plates. Cloth, $1.25 net. 

'* Extremely well gotten up, and the illustrations have been selected with care. The 
text is fully abreast with modern physiology." — British Medical Journal. 

RONTGEN RAYS. 

Archives of the Rontgen Ray (Formerly Archives of Clinical 
Skiagraphy). Edited by Sydney Rowland, M.A., M.R.C.S., and 
W. S. Hedley, M.D., M.R.C.S. A series of collotype illustrations, 
with descriptive text, illustrating the applications of the new photo- 
graphy to Medicine and Surgery. Price per Part, $1.00. Now ready: 
Vol. I., Parts I. to IV.; Vol. II., Part I. 
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Question 



Arranged in Question and 
Answer Form. 



nrHE MOST COMPLETE AND BEST 
r^rMVT'D'C'Mr^C ILLUSTRATED SERIES OF 

V«/JlVLrllINiJo coMPENDs ever ISSUBO. 

Now the Standard Authorities in Medical Literature .... 

with Sludents and Practhlonen !□ every City of the United StaUi and i 

^ OVE R 165,000 COPIES SOLD. ^ 
THE REASON WHY. 

Helps"— that do hri.i 



Tlicy ntc ihe advance guard of " Sludent' 
leaders in ihcir special line, will and nuthoritalis 
the luge colleges, know exactly what is wanted bjr 
The judgment exercised in the seleclion of authors i 
flBDding. Chosen from Ihe ranks of Demonstiatar 
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They are the 
ifritlen by able men, who, as leathers io 
student preparing for his examinations. 
fully demonstrated by tbeir ptofcssiooal 
Quiz-mailers, and Assistants, most of 



■e become Professois and Lecturers in Iheir respcctiue colleges. 

Each book is of convenient size (5x7 inches), containing on an average 250 pages, 
profusely illustrated, and elegantly printed in clear, readable type, on Gne paper. 

The entire series, numbering twenty-three volumes, has been kepi thoroughly revised 
and enlarged when necessary, many of the books being in iheir fifth and wnlh edilions. 

TO SUM UP. 

Althougb Ihere are numerous Dlher Quiznes, M.inuals, Aids, etc. in the market, none of 
ihem approach ilie " lilue Series of Qucalion Comjicnds ;" and the cl.iim is made for 
following points of eiccllence: 

1. rrolessional distinction and reputation of suthora. 

2. Conciseness, clearness, and soundness of treatment. 

3. Quality of illustrations, paper, printing, and binding. 
Aay cf these Compcndt wilt be mailed on reccipl of price (kc next pigs far 



I 



Saundeis' Questton-Compend Serks. 

Price, Qodi, $1jOO per copy, except when otberwm notodL 



" Where the work oT preparing students' numuals is to end me cannot say, hot the 
Sannders Series, in oar opinion, bears i>dr the palm at present. "—.%>»' } '^A Me494r^ Jfrc^^-d. 



1. ESSENTIALS OF PHYSKHjOQY. By H. A. Harf, MIX Fouith editkm, 

revised and eDiarged. (^I.oo net.) 

2. ESSENTIALS OF SURGERY. By Edward Martin, M.l). Sixth cditioii, 

revised, with an Ap)iendix on Antiseptic Surger>'. 

3. ESSENTIALS OF ANATOMY. By CnARL^-s B. NANCRKnt:, MO. Fifth 

edition, with an A|>pcndix. 

4. ESSENTIALS OF MEDICAL CHEMISTRY, ORGANIC AND INORGANIC 

By Lawrence Wolff, M.l). Fourth edition, revised, with an Apjx?ndix. 

5. ESSENTIALS OF OBSTETRICS. By \V. Kastkrly As!n\>N, M.n. Fouith 

edition, revised and enlarged. 

6. ESSENTIALS OF PATHOLOGY AND MORBID ANATOMY. By C. E. 

Armand Semplf, M.I). 

7. ESSENTIALS OF MATERIA MEDICA, THERAPEUTICS, AND PRE- 

SCRIPTION-WRITING. By Henry Morris, M.l). Fourth otiition, revised. 

8.9. ESSENTIALS OF PRACTICE OF MEDICINE. By Hfnry Morris, 
M.D. An Appendix on Urinf Examination. By l..\WRKNrK Wolff, M.D. 
Third edition, enlarj^ed by M^nie 300 Essential Fonnula\ seloctnl frxnn eminent 
authorities, by Wm. M. Powell, M.D. (iKuiblc numl^er, 5i.oo.) 

10. ESSENTIALS OF GYN/ECOLOGY. By Edwin B. Cr.m;in, M.I>. Fourth 

edition, revised. 

11. ESSENTIA!^ OF DISEASES OF THE SKIN. By Hfnry W. STFLWAt;i>N, 

M.I). rhird edilit^), revi>ed and enlarjjed. ^:>1.00 net.) 

12. ESSENTIALS OF MINOR SURGERY, BANDAGING, AND VENEREAL 

DISEASES. By Edward Mar 1 in, M.l). Second ed., revi.sod and enlar^ncd. 

13. ESSENTIALS OF LEGAL MEDICINE. TOXICOLOGY. AND HYGIENE. 

By C. E. Armand Slmtlf, M.D. 

14. ESSENTIALS OF DISEASES OF THE EYE, NOSE. AND THROAT. 

By Edward J.\CK.soN, MI)., and E. B. CiLF.ASON, M 1). Second o<l., revised. 

15. ESSENTIALS OF DISEASES OF CHILDREN. By Willl\m M. 1\>wkll, 

M.I). Second edition. 

16. ESSENTIALS OF EXAMINATION OF URINE. By Lawrfn^k Wolff, 

M.D. Colored **V(h;kl Scale." (75 cents.) 

17. ESSENTIALS OF DIAGNOSIS. By S. Stu.Ls C ohkn, M.D., and A. A. Rshner, 

M.D. (;>i.5onei. ) 

18. ESSENTIALS OF PRACTICE OF PHARMACY. By It 1 u s E. Sayrk. 

Second etlilion, revised and enlarged. 

20. ESSENTIALS OF BACTERIOLOGY. By M. V. Ball, M.D. Thirtl edition, 

revised. 

21. ESSENTIALS OF NERVOUS DISEASES AND INSANITY. By John C. 

Shaw, M.D. Third edition, revised. 

22. ESSENTIALS OF MEDICAL PHYSICS. By Frfd J. Bro< kway. Ml). 

Second edition, revised. (5l.oonct.) 

23. ESSENTIALS OF MEDICAL ELECTRICITY. By David D. Stewart. M.D.. 

and Edward S. I.awranve. M.D. 

24. ESSENTIALS OF DISEASES OF THE EAR. By E. B. Gleason, M.D. 

Second edition, revised and greatly enlarged. 
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raACnCAL. EXHAUSTIVE, AUTHORITATrVE. 



SAUNDERS' 

New Series of Manuals. 

FOR 

STUDENTS AND PRACTITIONERS. 



* 



■" I 'riAT th£K exists a need for thoroughly rdiAble hsncUixtoks on 
the leading branches of Medicine and Surgery is a fact amply 
demonstrated fay tfie favor with which the SAUNDERS NEW 
SERIES OF MANUALS have been received by medical students 
and practftioners asd by the Medical Press. These manuals are oot 
merely condensations from present literature, but arc ably written by 
well-known authors and praetitioacrs, most of tttem being teachers in 
representative American coQeges. Each volume a concisely and author- 
itativcly written and exhaustive in detail, without being encumbered 
with the introduction of "cases," ^vhich so largely expand the ordiftary 
text-book. These manuals will therefore form an admirable coQectioo 
of advanced lectures, useful alike to the medical student and the prac- 
titioner : to the latter, too busy to search through page after page of 
elaborate treatises for what be wants to know, they will prove of ines- 
timable value ; to the fonner tliey will afford safe guides to the esscD- 
tial points of study. 

The SAUNDERS NEW SERIES OF MANUALS are eoo- 
ceded to be superior to any similar books now on the market. No 
otlier manuals afford so n>uch information in such a concise and avail- 
able form. A liberal expenditure has enabled the publisher to render 
the mechanical portion of the work worthy of the high literary stand- 
ard attained by these books. 
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Saunders^ New Series of Manuals* 



VOLUMES PUBLISHED. 

PHYSIOLOGY. By Joseph Howard Raymond, A.M., M.D., Professor of Physiology 
and Hygiene and Lecturer on Gynecology in the Long Island College Hospital; 
Director of Physiology in the Hoagland Laboratory, etc. Illustrated. Qoth, $1.25 net 

SURGERY, General and Operative. By John Chalmers DaCosta, M.D., Clini- 
cal Professor of Surgery, Jefferson Medical College, Philadelphia; Surgeon to the 
Philadelphia Hospital, etc. 188 illustrations and 13 plates. (Double number.) Cloth, 
$2.50 net. 

DOSE-BOOK AND MANUAL OF PRESCRIPTION-WRITING. By E. Q. 

Thornton, M.D., Demonstrator of Therapeutics, Jefferson Medical College, Phila- 
delphia. Illustrated. Cloth, 1^1.25 net. 

SURGICAL ASEPSIS. By Carl Beck, M.D., Surgeon to St. Mark's Hospital and 
to the New York German Poliklinik, etc. Illustrated. Cloth, 1^1.25 net. 

MEDICAL JURISPRUDENCE. By Henry C. Chapman, M.D. Professor of InsU- 
tutes of Medicine and Medical Jurisprudence in the Jefferson Medical College of Phila- 
delphia. Illustrated. Cloth, 1^1.50 net. 

SYPHILIS AND THE VENEREAL DISEASES. By James Kevins Hyde, M.D., 
Professor of Skin and Venereal Diseases, and Frank H. Montgomery, M.D., 
Lecturer on Dermatology and Genito- Urinary Diseases in Rush Medical College, 
Chicago. Profusely illustrated. (Double number.) Cloth, 1^2.50 net. ^ 

PRACTICE OF MEDICINE. By George Roe Lockwood, M.D., Professor of 
Practice in the Woman's Medical College of the New York Infirmary; Instructor in 
Physical Diagnosis in the Medical Department of Columbia College, etc. Illustrated. 
(Double numlx^r.) Cloth, ^2.50 net. 

MANUAL OF ANATOMY. By Irving S. Haynes, M.D., Adjunct Professor of 
Anatomy and Demonstrator of Anatomy, Medical Department of the New Y<Mrk 
University, etc. Beautifully illustrated. (Double Number.) Cloth, 1^2.50 net. 

MANUAL OF OBSTETRICS. By W. A. Newman Dorland, M.D., Assistant 
Demonstrator of Obstetrics, University of Pennsylvania ; Chief of Gynecological Dis- 
pensary, Pennsylvania Hospital, etc. Profusely illustrated. (Double number.) Cloth, 
$2.50 net. 

DISEASES OF WOMEN. By J. Bland Sutton, F.R.C.S., Assistant Surgeon to 
Middlesex Hospital and Surgeon to Chelsea Hospital, London ; and Arthur £. 
Giles, M.D., B.Sc. Lond. , F.R.C.S. Edin., Assistant Surgeon to Chelsea Hospital, 
London. Handsomely illustrated. (Double number.) Cloth, 1^2.50 net. 



VOLUMES IN PREPARATION. 

NOSE AND THROAT. By D. Braden Kyle, M.D., Chief Laryngologist to the St. 
Agnes Hospital, Philadelphia ; Bacteriologist to the Orthopaedic Hospital and Infirmary 
for Nervous Diseases; Instructor in Clinical Microscopy and Assistant Demonstrator of 
Pathology in the Jefferson Medical College, etc. 

NERVOUS DISEASES. By Charles W. Burr, M.D., Clinical Professor of Nervous 
Diseases, Medico-Chirurgical College. Philadelphia ; Pathologist to the Orthopaedic 
Hospital and Infirmary for Nervous Diseases ; Visiting Physician to the St. Joseph 
Hospital, etc. 

%* There will be published in the same series, at short intervals, carefully-prepared works 
on various subjects by prominent specialists. 
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SAUNDBY'S RENAL AND URINARY DISEASES. 

Lectures on Renal and Urinary Diseases. By Robert Saundby, 
M.D. Edin., Fellow of the Royal College of Physicians, London, and 
of the Royal Medico-Chirurgical Society ; Physician to the General 
Hospital ; Consulting Physician to the Eye Hospital and to the Hos- 
pital for Diseases of Women; Professor of Medicine in Mason College, 
Birmingham, etc. Octavo volume of 434 pages, with numerous illus- 
trations and 4 colored plates. Cloth, $2.50 net. 

** The volume makes a favorable impression at once. The style is clear and succinct. 
We cannot find any part of the subject in which the views expressed are not carefully thought 
out and fortified by evidence drawn from the most recent sources. The book may be cordially 
recommended." — British Medical Journal. 

SAUNDERS' POCKET MEDICAL FORMULARY. Fourth Edition, 
Revised. 

By William M. Powell, M.D., Attending Physician to the Mercer 
House for Invalid Wonien at Atlantic City, N. J. Containing 1750 
formulae selected from the best-known authorities. With an Appen- 
dix containing Posological Table, Formulae and Doses for Hypo- 
dermic Medication, Poisons and their Antidotes, Diameters of the 
Female Pelvis and Foetal Head, Obstetrical Table, Diet List for Various 
Diseases, Materials and Drugs used in Antiseptic Surgery, Treatment 
of Asphyxia from Drowning, Surgical Remembrancer, Tables of 
Incompatibles, Eruptive Fevers, Weights and Measures, etc. Hand- 
somely bound in flexible morocco, with side index, wallet, and flap. 
^1.75 net. 

** This little book, that can be conveniently carried in the pocket, contains an immense 
amount of material. It is very useful, and, as the name of the author of each prescription 
is given, is unusually reliable." — Medical Record ^ New York. 

SAUNDERS' POCKET MEDICAL LEXICON, Fourth Edition, 
Revised. 

A Dictionary of Terms and Words used in Medicine and 
Surgery. By John M. Keating, M.D., Fellow of the College of 
Physicians of Philadelphia; Editor of the ** Cyclopaedia of Diseases 
of Children," etc.; Author of the **New Pronouncing Dictionary of 
Medicine;" and Henry Hamilton, Author of **A New Translation 
of Virgil's -^neid into English Verse;" Co-Author of the '*New 
Pronouncing Dictionary of Medicine." 32mo, 280 pages. Cloth, 
75 cents; Leather Tucks, §1.00. 

** Remarkably accurate in terminology, accentuation, and definition." — Journal of the 
American Medical Association. 

SAYRE'S PHARMACY. Second Edition, Revised. 

Essentials of the Practice of Pharmacy. By Lucius £. Sayre, 
M.D., Professor of Pharmacy and Materia Medica in the University of 
Kansas. Crown octavo, 200 pages. Cloth, $1.00; interleaved for 
notes, $1.25. 

[See Saunders^ Question- Compends, page 21.] 

•* The topics are treated in a simple, practical manner, and the work forms a very useful 
student's manual." — Boston Medical and Surgical Journal. 
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SEMPLB'S LBQAL MBDICINB, TOXICOLOGY, AND HYQIBNB. 

Bssentials of Les^al Medicine, Toxicology, and Hygiene. By 

C. E. Armand Semple, B:A., M. B. Cantab., M. R. C. P. Lend., 
Physician to the Northeastern Hospital for Children, Hackney, etc. 
Crown octavo, 2 1 2 pages ; 130 illustrations. Cloth, $1 .00 ; interleaved 
for notes, $1.25. 

[See Saunders' Question- Compends, page 21.] 

** No general practitioner or student can afford to lie without this valuable work. The 
subjects arc dealt with by a masterly hand." — Limdon Hospital Gauttf, 

SEMPLE'S PATHOLOGY AND MORBID ANATOMY, 

Bssentials of Pathology and Morbid Anatomy. By C. £. 

Armand Skmple, B.A., M.B. Cantab., M.R.C.P. Lond. , Physician to 
the Northeastern Hospital for Children, Hackney, etc. Crown octavo, 
174 pages; illustrated. Cloth, $1.00; interleaved for notes, $1.25. 

[See Saunders' Question- Compends^ page 21.] 

*' Should take its place among the standard volumes on the bookshelf uf both student 
and practitioner." — London Hospital Gazette. 

SBNN'S GENITO-URINARY TUBERCULOSIS. 

Tuberculosis of the Genito-Urinary Organs, Male and Female. 

By Nicholas Senn, M.D., Ph.D., LL.D., Professor of the Practice of 
Surgery and of Clinical Surgery, Rush Medical College, Chicago. 
Handsome octavo volume of 320 pages, illustrated. Cloth, J3.00 net. 

** An imi>ortant book upon an important suKjcct, and \vriltt*n by a man of mature judg- 
ment and wide experience. The author has j;iven us an inNtructive book upon one of the 
most im{)ortant subjects of the day." — Clinical Reporter. 

*' A work wiiich adds another to the many obligations the professitm owes the talented 
author." — Chicago Medical Recorder. 

SENN'S SYLLABUS OF SURGERY. 

A Syllabus of Lectures on the Practice of Surgery, arranged 
in conformity with «« An American Text-Book of Surgery.** By 

Nicholas Senn, M. 1)., Ph.D. , Profes.sor of the Practice of Surgery and 
of Clinical Surgery in Rush Medical College, Chiiago. Cloth, j;2.oo. 

** This syllabus will be found of service by the teacher as well as the >tudent, the work 
being superbly done. There is no praise too high for it. No .surgeon should Ik' witlumt 
it." — Neiu York Medical Times. 

SENN'S TUMORS. 

Pathology and Surgical Treatment of Tumors. By N. Sf.nn, 
M.D., Ph.D., LL.D., Profes.sor of Surgery and of CTinical Surgery, 
Rtish Medical College; Professor of Surgery, Chicago Polyclinic; 
Attending Surgeon to Presbyterian Ilo.spital; Surgeon-in-C'hief, St. 
Joseph\s Hospital, Chicago. Octavo volume of 710 pages, with 515 
engravings, including full-page colored i)lates. Cloth, <;6.oo net; 
Half Morocco, S7.00 net. 

** The most exhaustive of any recent lxx)k in Knglish on this subject. It is well illus- 
trated, and will doubtless remain as the principal monograph on the subject in our language 
for some years. The lxx)k is handsomely illustrated and printed, and the author has given a 
notable and lasting contribution to surgery." — Journal of the American Medical Association, 
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SHAW'S NERVOUS DISEASES AND INSANITY. Third Edition, 
Revised. 

Essentials of Nervous Diseases and Insanity. By John C. 
Shaw, M.D., Clinical Professor of Diseases of the Mind and Nervous 
System, Long Island College Hospital Medical School; Consulting 
Neurologist to St. Catherine's Hospital and to the Long Island College 
Hospital. Crown octavo, i86 pages; 48 original illustrations. Cloth, 
^i.oo; interleaved for notes, $1.25. 

[See Saunders' Question- Campends, page 21.] 

"Clearly and intelligently written." — Bos/on Medical and Surgical Journal, 

** There is a mass of valuable material crowded into this small compass." — American 
Medico- Surgical Bulletin. 

STARR'S DIETS FOR INFANTS AND CHILDREN. 

Diets for Infants and Children in Health and in Disease. By 

Louis Starr, M.D., Editor of **An American Text-Book of the 
Diseases of Children.'' 230 blanks (pocket-book size), perforated 
and neatly bound in flexible morocco. $,1.25 net. 

The first series of blanks are prepared for the Brst seven months of infant life ; each 
blank indicates the ingredients, but not the quantities, of the food, the latter directions being 
left for the physician. After the seventh month, modifications being less necessary, the diet 
lists are printed in full. Formulae for the preparation of diluents and foods are appended. 

STELWAQON'S DISEASES OF THE SKIN. Third Edition, Revised. 

Essentials of Diseases of the Skin. By Henry W. Stelwagon, 
M.D., Clinical Professor of Dermatology in the Jefferson Medical 
College, Philadelphia ; Dermatologist to the Philadelphia Hospital ; 
Physician to the Skin Department of the Howard Hospital, etc. 
Crown octavo, 270 pages; 86 illustrations. Cloth, ^i. 00 net; inter- 
leaved for notes, $1.25 net. 

[See Saunders' Queslion-Campends, page 21.] 

** The best student's manual on skin diseases we have yet seen." — Times and Register, 

STENGEL'S PATHOLOGY. 

A Manual of Pathology. By Alfred Stengel, M.D., Physician 
to the Philadelphia Hospital ; Professor of Clinical Medicine in the 
Woman's Medical College ; Physician to the Children's Hospital ; 
late Pathologist to the German Hospital, Philadelphia, etc. In 
Preparation, 

STEVENS' MATERIA MEDICA AND THERAPEUTICS. Second 
Edition, Revised. 

A Manual of Materia Medica and Therapeutics. By A. A. 

Stevens, A.M., M.D., Lecturer on Terminology and Instructor in 
Physical Diagnosis in the University of Pennsylvania; Demonstrator 
of Pathology in the Woman's Medical College of Philadelphia. Post- 
octavo, 445 pages. Cloth, $2.25. 

** The author has faithfully presented modem theraj^eutics in a comprehensive work, 
and, while intended particularly for the use of students, it will be found a reliable guide and 
sufficiently comprehensive for the physician in practice." — University Medical Magasine, 
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STEVENS* PRACTICE OP MEDICINE. Pourth Edition, Revised. 

A Manual of tlie Practice of Medicine. By A. A. Stevens, A.M., 
M.D., Lecturer on Terminology and Instructor in Physical Diagnosis 
in the University of Pennsylvania ; Demonstrator of Pathology in 
the Woman's Medical College of Philadelphia. Specially intended 
for students preparing for graduation and hospital examinations. Post- 
octavo, 511 pages; illustrated. Cloth, $2.50. 

** The frequency with which new editions of this manual are demanded bespeaks its 
popularity. It is an excellent condensation of the essentials of medical practice for the 
student, and maybe found also an excellent reminder for the busy physician." — Buffalo 
Medical JourtuU, 

STEWART'S PHYSIOLOGY. 

A Manual of Physiolosry, with Practical Exercises. For 
Students and Practitioners. By G. N. Stewart, M.A., M.D., 
D.Sc., lately Examiner in Physiology, University of Aberdeen, and 
of the New Museums, Cambridge University ; Professor of Physiology 
in the Western Reserve University, Cleveland, Ohio. Octavo volume 
of 800 pages; 278 illustrations in the text, and 5 colored plates. 
Cloth, $3.50 net. 

<* It will make its way by sheer force of merit, and amply deserves to do so. It is one 
of the very best English text-books on the subject." — London Lancet. 

"Of the many text-books of physiology published, we do not know of one that so 
rly comes up to the ideal as does Prof. Stewart's volume." — British Medical JoumcU. 



STEWART AND LAWRANCE'S MEDICAL ELECTRICITY. 

Essentials of Medical Electricity. By D. D. Stewart, M.D., 
Demonstrator of Diseases of the Nervous System and Chief of the 
Neurological Clinic in the Jefferson Medical College; and E. S. 
Lawrance, M.D., Chief of the Electrical Clinic and Assistant Demon- 
strator of Diseases of the Nervous System in the Jefferson Medical 
College, etc. Crown octavo, 158 pages; 65 illustrations. Cloth, 
$1.00; interleaved for notes, $1.25. 

[See Saunders' Question- Compends, page 21.] 

" Throughout the whole brief space at their command the authors show a discriminating 
knowledge of their subject." — Medical News. 

STONEY'S NURSING. Second Edition, Revised. 

Practical Points in Nursin^^. For Nurses in Private Practice. 

By Emily A. M. Stoney, Graduate of the Training-School for Nurses, 
Lawrence, Mass.; late Superintendent of the Training -School for 
Nurses, Carney Hospital, South Boston, Mass. 456 pages, illustrated 
with 73 engravings in the text, and 8 colored and half-tone plates. 
Cloth, $1.75 net. 

" There are few books intended for non -professional readers which can be so cordially 
endorsed by a medical journal as can this one." — Therapeutic Gazette. 

" This is a well- written, eminently practical volume, which covers the entire range of 
private nursing as distinguished from hospital nursing, and instructs the nurse how best to 
meet the various emergencies which may arise, and how to prepare everj'thing ordinarily 
needed in the illness of her patient." — American Journal of Obstetrics and Diseases of 
Women and Children. 

** It is a work that the physician can place in the hands of his private nurses with the 
assurance of benefit." — Ohio Medical Journal, 
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SUTTON AND GILES* DISEASES OF WOMEN. 

Diseases of Women. By J. Bland Sutton, F.R.C.S., Assistant 
Surgeon to Middlesex Hospital, and Surgeon to Chelsea Hospital, 
London ; and Arthur E. Giles, M.D., B.Sc. Lond., F.R.C.S. Edin., 
Assistant Surgeon to Chelsea Hospital, London. 436 pages, hand- 
somely illustrated. Cloth, $2.50 net. 

* * The book is very well prepared, and is certain to be well received by the medical 
public. ' ' — British Medical Journal. 

''The text has been carefully prepared. Nothing essential has been omitted, and its 
teachings are those recommended by the leading authorities of the day." — Journal of the 
American Aledical Association. 

THOMAS'S DIET LISTS AND SICK-ROOM DIETARY. 

Diet Lists and Sick-Room Dietary. By Jerome B. Thomas, 
M.D., Visiting Physician to the Home for Friendless Women and 
Children and to the Newsboys' Home ; Assistant Visiting Physician 
to the Kings County Hospital. Cloth, $1.50. Send for sample sheet. 

** The idea is good, and the lists are copious." — London Lancet. 

"Its practical usefulness places it among the requirements of every practitioner." — 
Chicago Medical Recorder. 

THORNTON'S DOSE-BOOK AND PRESCRIPTION-WRITING. 

Dose-Book and Manual of Prescription-Writing:. By E. Q. 

Thornton, M.D., Demonstrator of Therapeutics, Jefferson Medical 
College, Philadelphia. 334 pages, illustrated. Cloth, $1.25 net. 

**Full of practical suggestions; will take its place in the front rank of works of this 
sort." — Medical Record^ New York. 

VAN VALZAH AND NISBET'S DISEASES OF THE STOMACH. 

Diseases of the Stomach. By William 'W. Van Valzah, M.D., 
Professor of General Medicine and Diseases of the Digestive System 
and the Blood, New York Polyclinic; and J. Douglas Nisbet, M.D., 
Adjunct Professor of General Medicine and Diseases of the Digestive 
System and the Blood, New York Polyclinic. Octavo volume of about 
600 pages. Cloth, $3.50 net. Nearly Ready. 

VIERORDT'S MEDICAL DIAGNOSIS. Third Edition, Revised. 

Medical Dias:nosis. By Dr. Oswald Vierord t, Professor of Medi- 
cine at the University of Heidelberg. Translated, with additions, 
from the second enlarged German edition, with the author's permission, 
by Francis H. Stuart, A.M., M.D. Handsome royal octavo volume 
of 700 pages; 178 fine wood-cuts in text, many of them in colors. 
Cloth, ;J4.oo net; Sheep or Half Morocco, $5.00 net; Half Russia, 
$5.50 net. 

" A treasury of practical information which will be found of daily use to every busy 
practitioner who will consult it." — C. A. LiNDSLEV, M.D., Professor of the Theory and 
Practice of Medicine , Yale University. 

** Rarely is a book published with which a reviewer can find so little fault as with the 
volume before us. Each particular item in the consideration of an organ or apparatus, which 
is necessar)' to determine a diagnosis of any disease of that organ, is mentioned; nothing 
seems forgotten. The chapters on diseases of the circulatory and digestive apparatus and 
nervous system are especially full and valuable. The reviewer would repeat that the book is 
one of the best — probably the best — which has fallen into his hands." — University Medical 
A/a^azine. 
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WARREN'S SURGICAL PATHOLOGY AND THERAPEUTICS, 

Surs^ical Patholos:y and Therapeutics. By John Collins Warren, 
M.D., LL.D., Professor of Surgery, Medical Department Harvard 
University; Surgeon to the Massachusetts General Hospital, etc. 
Handsome octavo volume of 832 pages; 136 relief and lithographic 
illustrations, 33 of which are printed in colors, and all of which were 
drawn by William J. Kaula from original specimens. Cloth, $6.00 
net; Half Morocco, |t7.oo net. 

•* There is the work of Dr. Warren, which I think is the most creditable book on 
Surgical I^thology, and the most beautiful medical illustration of the bookmaker's art, that 
has ever been issued from the American press." — Dr. Roswell Park, in the Harvard 
Graduate Magazine. 

** The handsomest s()ecimen of bookmaking that has ever been issued from the American 
medical press." — Ameriian Journal of the Afedual Sciences. 

** A most striking and very excellent feature of this book is its illustrations. Without 
exception, from the jx)int of accuracy and artistic merit, they are the best ever seen in a work 
of this kind. Many of those representing microscopic pictures are so perfect in their coloring 
and detail as almost to give the l)eholder the impression that he is looking down the barrel 
of a microscoj^e at a well-mounted section." — Annals of Surgery. 

WEST'S NURSING, 

An American Text-Book of Nursing:. By American Teachers. 
Edited by Roberta M. West, late Superintendent of Nurses in the 
Hospital of the University of Pennsylvania. In Preparation, 

WOLFF ON EXAMINATION OF URINE. 

Essentials of Examination of Urine. By Lawrence Wolff, M.D., 
Demonstrator of Chemistry, Jefferson Medical College, Philadelphia, 
etc. Colored (Vogel) urine scale and numerous illustrations. Crown 
octavo. Cloth, 75 cents. 

[See Saumiers^ Question- Comfends, page 21.] 

** A very good work of its kind — very well suited to its purpose." — Times and Register, 

WOLFF'S MEDICAL CHEMISTRY. Fourth Edition, Revised. 

Essentials of Medical Chemistry, Or^^anic and Inors^anic 

Containing also Questions on Medical Physics, Chemical Physiology, 
Analytical Processes, Urinalysis, and Toxicology. By Lawrence 
Wolff, M.I)., Demonstrator of Chemistry, Jefferson Medical College, 
Philadelphia, etc. Crowh octavo, 218 pages. Cloth, $1.00 ; inter- 
leaved for notes, J 1.25. 

[See Sattnders^ Question- Compends, page 21.] 

*'The scoi>e of this work is certainly equal to that of the best course of lectures on 
Medical Chemist r}'." — Phannaceutical Era, 
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